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1 « TIE HEALTH 




Mewspapprs and magazines shout lliei warning of 
ising costs!! of hospital, anal medical care. When 
sicjinch.s 'or accident ...strikes* tWhusands of families 
ire> shacked, to. find their. heaHtlllll insurance covers 
inly,, a fraction of the billsui Many go : deeply.,, into 
Iebt to.. pay thei hundreds af dollars their insurance 
I idn' till provide! 

3 0 YOU HAVE THE: PROTECTION YOU 

^'EEOJii To... safeguard: yourself and yourn family; 
rami Ih'ei possibility of financial, diaaatenv chances 
we i youi need additional protection. But yam want 
o chbDseicoveragK that isi'.built to meet, your noeds ; 
hat fits your budget and gives; you thismneeded: 
Mnoteotion at thai lowest possibleroost. 

: RffE B0CNC!!HU|I6;;THE ANSWERS! for; you, 

hat's why wendhvitei youi to:: mail the handy,, reply" 
iirdlllfbr your: FREEnCDpy of thei book;: 'How You 
an Save- Money; on Yiour Health Insurance." 'This; 
lelpful book answers you mi questions abouti health 
nsurance so you cam dietde. on thei kinds of pro— 
eetiom youiii and: your fiarmly should have. Fdim 
xamp|e„„you may" 1 want" to. know aWbuib Wicome. 
^attention, omi Mwjvr Miidical ffii.urin.neev 1 B typei of 
ilan you hear sot: much about, today." THer; book." 
leaniy. explains all the ("different types of policies:! 
vailablt? . , . meIudin^"'Hosji£fia/i2a(ii07i r .. Medical 
trg,iicni<, Major .Medical!, Income: iP.rotectian; Ehrrra,, 
^lone^\ and others:! 

HOWS YOU HOW TO SAVfll MONEY,.' TOO., 

"ou vranti the:, security,, ofllla; soundljl safe health! in--- 
urnnce "pmograrmi Eutll youi don't want tot:: pay an 
enniy more than... you need to. In ■ ills valuable::: 
REE BOOKLET,. .you will find, out how to. select::: 
xactly therriiryRIt: coverage for you and; your f&milty. 



BANKERS LIFE.:: AND CASUALTY"' CO. 

ajfl*rf«flii»»i6KHlfti!n< ■)•:,.■■ WMflE! GROSS! PLAN 

An OM-Line Lena I R&aerve St.oeiWCampanw 
HOME!!OFHCE:i Chicago 30, llliirioit 




You will learn that:: the low-cost policies, available:; 
under the WHITE: CROSSiiELAN, can be. tailored: 
I o yourn needs and budget. By avoiding needless! 
duplication, these" flexible, individualized: policies; 
may offer you aiiehance; lor increase, youutt security,, 
and B8KC i! nnomey." 

SlliNDH FOR IWEIi: BOOK TODAY, 'Hhe special 
airmail card: on the flap. at:: left!!! needs' no : stamp 
Just print your name and address, them drop: the:: 
card in tHh . .mailbox:: You'll receive: your Free Book:: 
.showing! how you can get t he^rotectton you. need:: 
against- the: financial, disaster of serious sickness roc: 
accident and: save moneys Maillllthe card todttyi!!! 
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Tells facts an ail kinds 
of Health Insurance 

lihtws how the 

riglfit combination 
of pojicie e; can 
provklaifltie coverage!! 
you need at 
lowest cost. 
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8 TILT ARBOR SAW 



SOLD DIRECT FROM FACTORY 

NOWwtfcj *015 



BLADE TILTS • TABLE STAYS LEVEL 

Famous heavy duty all cast iron and steel power saw 
is a surprising bargain. Guaranteed to do everything 
same as saws costing 5 times as much — cross cuts, 
rips, bevels, mitres, dadoes, cuts compound angles. 
Patented motor drive fits any motor. Price includes 
massive cast mitre gauge — Blanchard ground cast 
iron table. Blade tilts to any angle up to 50° — raises 
and lowers 0" to 2Vi". 480,000 enthusiastic owners 
— nation-wide. American made from iron ore to final 
inspection in our own factories. Sold. to you direct at 
bargain price. Send check or M.O. Or sent C.O.D. 
with $2.00 deposit. 

LOOK AT ALL THESE TOP QUALITY FEATURES 

Blade tilts and leckt any angle to 50 Blade raises and 

lowers 0" to 2'/4" Precision ground cast iron table 

Saw insert removable for any standard dado* heads, cut- 
ton, ate. Takes any standard V* to l/j H P. motor Pat- 
ented meter mount keeps belt always tight — transmits full 



DIRECT FROM FACTORY VALUE 
OFFERS BIG SAVINGS— TOP QUALITY 

41/ .JOINTER 
/8 PLANE R 




Shipped 
Complete 
As Shown 
Less Blade 



Precision Ground 
Cast Iron Table 



MORE FEATURES ^. MORE VALUE, 

Amazing value! You save $20. to $40. 

Latest production techniques — exclusive patents — ad- 
vanced engineering — and your enthusiastic reception 
putting 480,000 to use — now offer purchasers a bigger 
bargain than ever. These are brand new units from unsold 
stock offered at a bargain price. We reserve right to 
refund money if stock is exhausted. 



power at all times Accessories — table extensions, etc. 
available at low factory cost Designed, manufactured, and 
unconditionally guaranteed by AMERICAN MACHINE t TOOL 
COMPANY — manufacturers of quality power tools 
and pumps since 1929. 




FAMOUS AMERICAN IRONCLAD 
10 YEAR GUARANTEE 

Try our 8" Power Saw or our Jointer-Planer for 
10 days. If not completely satisfied, FOR ANY 
REASON - return for immediate FULL CASH 
REFUND. Our Saw and Jointer-Planer are so 
rugged and so durable that we guarantee these 
machines and all parts to original purchasers 
for TEN YEARS from date of purchase. 



22" LONG 

SOME JOBS YOU 
CAN DO WITH YOUR 
4 %" JOINTER-PLANER £ 

All planing and surfacing 
jobs made easier, safer, 
and more accurate. Won- 
derful for accurate glue 
joints — accurate rabetting 
cuts for doors, window 
frames, table drawers, etc. 
Makes square taper cuts 
for chair legs, etc. Use for 
very accurate beveling. 
One of the most useful and 
time saving tools you'll own. 

All machines 



<S^ SHIPPED COMPLETE AS SHOWN 

SEE THESE QUALITY FEATURES 

• Precision ground cast iron tables 

• Rigid cast iron base O Rabett 
depth 3 h e Table adjustable for 
depth of cut • New patent pending 
fence assembly adjusts any position, 
any angle 0" to 50°. Patent pending 
design holds clearances between knives 
and tables at any depth • New patent 
pending guard assembly. Nothing to 
loosen; just lift off • Balanced steel 
cutter head * Hardened and ground 
high speed steel knives. 

shipped express collect 



NEVER BEFORE 
OFFERED AT SUCH 
A LOW PRICE! 

YOU SAVE $20 to $40 

A big, rugged, durable machine, factory priced — 
sold to you direct — S 19.95. Send check or M.O. 
Or sent C.O.D. with $3.00 deposit. Act right now. 



Our 3 I st year manufacturing quality power tools and pumps 

AMERICAN MACHINE & TOOL CO. 

ROYERSFORD 62, PENNSYLVANIA 



USE THIS HANDY COUPON 



American Machine 1 Tool Co., Royersford 62, Pa. 

G Send SAW. (Enclose $9.95 or $2.00 deposit 
on C.O.D.) □ Send JOINTER-PLANER. (Enclose 
$19.95 or $3.00 deposit on C.O.D.) □ Send both. 
(Enclose $29.90 or $5.00 deposit on C.O.D.) 
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MX YBARS OM THE SAME JOB WITH NEVER AM ACCIDENT... 

AMP THEM ONE 



1 A CAVE -IN PUT ME SI* FEET 
UNDER FOR SIX LONG MINUTES 



WELL/ MOW'S 

A GOOD 
TIME TO DO 
SOMETHING 
ABOUT IT 




IN THE HOSPITAL, I HAD 
PLENTY OF TIME TO THINK 



| I'D PASSED OVER DOZENS OF 
I CS. ADS IN POPULAR 
SCIENCE. BUT X SAW THIS 
ONE IN A NEW LIGHT 



I .C. S. SUCCESS PLAN... 
I SPARE-TIME TRAINING. 
256 COURSES TO 
choose FROM. ..THIS 
COULD BE THE 
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HURT T( 




I.C.S.CAREER KIT 

Send coupon now... 
get all -fhree books 



INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 21085A SCRANTON 15, PA. 



4 POPULAR SCIENCE JANUARY 1961 



MOW'S IT 
GOING, 



FAST! I'M IMTO 
\HYORAUl\CS ALRGAD>< 
AND L THOUGHT 

WAS TOO 
OLD TO 



r/^f OA/f MCWTH LAT£R...h 

'G 



SI6NIIMG UP FOR THAT I.CS. 
COURSE WAS THE SMARTEST 
© THING I EVER DID 



OTHGKJ A FEW DAYS LATER, 
MR. WALSH CALLED ME IN.. 




1 JIM, I'M KEEPING YOU 
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THAT EVENING/ JANE AND I 
WENT HOUSE HUNTING 

OM^JIM! ITfe},J^':j£f 
A PREAMt' 
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He'd Vote for a Change 

Having served on an election board, I 
am familiar with voting machines and 
appreciate your accurate description of 
how they work [Oct.]. But I disagree on 
their perfection. 

Actually, the voter knows from nothing 
how his vote is recorded. The machine 
may have failed to operate as intended 
or, as has happened, the mechanism may 
have been intentionally maladjustedli The 
voter has no way of seeing this. 

The voteni wiilll continue to risk dis- 
franchisement! until the machines are re>- 
designedJ I'd arrange it so that afteirn a 
voter swings down the chosen poiniter, he 
must ! pencil an X on a spot on a roll 
of paper uncovered when the pointer is 
swung down. The pressure of the pencil 
on the paper wouldlll trigger the registry 
canii into engagement within the digit 
counter. Thle recount must be preserved 
and the voter must be able to observe lis 
marking of his selection. 

EL Wu Johnson, Miami, Fla. 

Darkest Day in Pa. 

Ten years ago, on Sept. 24, 1950, from 
about 2130 to 5i00 p:m. we were in dark" 
ness. The area covered was Pennsylvania 
west to Chicago. The radio announcers 
went crazy, people got excited, some fellt 
it was the endl! It gave everybody a very 
weird feeling. Others capitalized on it— a 
local drive-in theater opened for a special 
show. 

As far as I know, no explanation of the 
phenomenon was ever given. Have you 
even i heard I what caused it? 

P. Jill Reynolds* Warren, Pan 

Sdys a 195Q Weather Bureau report: 
"September 24th will be long remembered 
by Fennsylvanians for the weird unearth- 
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ly effects produced when the sun and sky 
became obscured (from the Great Lakes 
to the Atlantic Ocean) by a more-than- 
mile-thick layer of forest-fire smoke which 
had been carried southeastward by strong 
to gale force upper-air winds. Forest fires 
in western Canada were the source of the 
smoke . . . It was an eerie darkness for 
there was no noise with its approach as 
in a thunderstorm; no precipitation as in 
a snowstorm; no wind as in a tornado . . . 
Weather observers needed flashlights to 
read their instruments." 

He's for Adjustable Thermostats 

I can't agree with you that thermo- 
stats are just as useful in summer time 
as in winter ["Tune-Upr Quiz for Car 
Owners," Sept] In this part of the world, 
where temperatures for three months are 
never below IQOi degrees F, thermostats 
are removed when the car is new, as they 
generally cause overheating. As the water 




and the engine are already warm, there: 
is no need for prolonged warm-up. Ther- 
mostats are used to maintain an even 
temperature throughout, and they are 
most useful whenn the temperature dif- 
ference before and after running is con- 
siderable. It's a pity that car manufactur- 
ers do not install adjustable thermostats. 
So my advice is to remove it for summer i 
and replace it for winter. 

E. A. Ashoo, Basrah, Iraq. 

Those Detroit "Kits" 

Bravo, I say, to Thomas Appel ["PS 
Readers Talk Back," CKit.]. He is noil 
alone in his conviction that Detroit is 
selling kits. The weekends you're nolii 
btasy tightening up the loosely thrown- 
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REASON # 1 . If you were an expert accountant right 
now, chances are you would find yourself in one of the 
best paid fields of business. 

REASON #2. The demand for accountants is great — 
everywhere. All businesses must have trained account- 
ants to cope with ever-growing requirements. It's a 
field offering wide opportunity —always— to the man 
who knows. 

REASON #3. You can fit into any business, anywhere 
in the country — because accounting principles are uni- 
versal. Think what this means in terms of security and 
independence! 

REASON #4. Accounting is open to all. Any manor 
woman of good intelli- 
gence, who enjoys 
figure work and is will- 
ing to follow LaSalle's 
systematic "problem 
method" plan, can rap- 
idly qualify for a highly || 
profitable, enjoyable 
lifetime career . . . and 
he doesn't have to finish 
his training before be- 
ginning to "cash in." 

LASALLE 
417 S. Dearborn St., 
CHICAGO 5, ILL. 



REASON #5. Without losing a day from your present 
work, you can prepare in spare hours at home, at low 
cost, under LaSalle's step-by-step "Problem Method" 
of "learning by doing." This famous plan accounts for 
LaSalle's remarkable record of having trained one out 
of every 13 of all Certified Public Accountants in the 
U. S. . . . and of having put many thousands of others 
into high-paying careers. 

Send today for Free Sample Lesson and "Oppor- 
tunities in Accounting." Learn about the several great 
fields of opportunity . . . and LaSalle's time-tested plan 
for helping men and women to rapid advancement, 
higher income and greater prestige. The coupon below 
will bring this information to you— without cost or 
obligation. 

Accredited Member, National Home Study Council 




SEND FOR FREE BOOK 



LaSalle Extension University 

= A Correspondence Institution == 

Dept. 1 83H 417 S. Dearborn St., Chicago 5, ///. 

Please send me, free of all cost or obligation, free sample lesson and 
your latest book, "Opportunities in Accounting." 

Name Age 

Address • 

City, Zone, State • 
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CRESTOGRIP® 
UTILITY PLIERS 




Crescent's CRESTOGRIP is the only utility 
plier with the more costly, double strength 
box joint. Exhaustive tests prove CRESTO- 
GRIP to be stronger, thinner in overall di- 
mensions, and capable of greater gripping 
power than competitive makes. 
Two sizes: No. P210, 9-1/2" overall, capac- 
ity 1-1/2"; and No. P27, 7" overall, capacity 
1-1/16". Both finished in rust resisting zinc 
plate. 

Sold by hardware dealers everywhere 



CRESCENT TOOLS 



5% 




Crescent is our trade -mark, registered In the United States and 
abroad, for wrenches and other tools. Sold by leading distributors 
and retailers everywhere and made only by 

CRESCENT TOOL COMPANY, JAMESTOWN, N. V. 



together parts, you're busy attacking the 
rusting brightwork. With half the popula- 
tion using the car for commuting to the 
job, and leaving it weathering five days a 
week, why all that chrome? 

I have one suggestion for dealers and 
builders alike: Use your car in precisely 
the way the consumer uses his; forego 
the special servicing you enjoy and try 
a dealer who doesn't know you from a 
local plumber. You'll soon learn about 




poor quality control, inefficient servicing, 

and that unkindest cut of all— the cold 

shoulder. T . 

J. L. Mason, Chicago. 

... I was glad to see Detroit specifi- 
cally mentioned as the source of the 
"buckets of bolts" on the road. There is 
a U. S. car built— in South Bend— that is 
capable of 100,000 miles without major 
repairs, one most certainly not a repair- 
it-yourself-kit. It's the Studebaker. 

I've owned several and now have a '54 
Champion with just under 60,000 miles 
on it. It is far from the scrap heap, and 
the most expensive replacement or repair 
so far has been a new battery. 

I suggest that Mr. Appel check into 
all the "firsts" that were pioneered by 
Studie and today are used by all car 
manufacturers. If Oscars were awarded 
for the industry, Studebaker would have 
a roomful of them. 

Don McKay, Kelowna, B. C. 

Sticky Problem 

The article on epoxies ["The Goo with 
a Million Uses," Oct.] hit us in a tender 
spot. GOO is a registered trademark for 
our permanent rubber-base adhesive. 
Your title may tend to confuse our cus- 
tomers who depend on our all-purpose 
GOO for all their sticky problems. It 
comes in a single tube— no mixing— and 
will hold 'most anything together. 

Bruce Walther 

Walthers Specialties Inc., Milwaukee. 

. . . Your article on epoxy resin— the 
most useful stuff ever stirred by a stick 
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NEW HOME-IMPORT BUSINESS Now you can get ndt 

ing Imports at trifling cost abroad and sell them by mail order to 
friends and stores. New Plan starts you now in full or spare time 
without capital or previous experience. Just imagine huge profit 
you make on 17-jewel watch (shown below) you can get for only 
$2.87 in Europe-transistor radio at just $3.02-tape recorder or 
Derringer pistol. Mellinger shows you how to order direct in large 
or small quantities or single units. Shows how you make your profit 
in advance. Shows how you can put past jobs, hobbies and interests 
to work making you extra profits. 



BEGINNERS FOLLOWING THIS 



PLAN REPORT... "I made nearly $8,000.00 in one 
transaction that required only about 30 days..." A.M.E.~juJi|/ 
"On my very first transaction I made $904.00 for just 4 days : vr:| 
work... My wife and I started this business together..." i-" 
D.M.C. "With an initial investment of less than $100, I 1 
have grossed a profit in the neighborhood of $12,000.00. 
Now with your help my future is secure..." D.L.S. "I was 
stumbling along on a time card job without much future. 
Now I can enjoy the freedom and security of a business of 
my own which has no end or limit spinning r«i 
..." W.J.J. Many beginners start «wi Sport Spool 
this way with little or no capital * — ~ — ' 96* 
under unique "Drop Ship Plan." 



10,000 PRODUCTS TO CHOOSE FROM 

You receive personal benefit from Mellinger's 
multi-million dollar network of 53 foreign agents 
who constantly seek bargains for you in world 
trade centers. Dozens of foreign suppliers and 
government officials from abroad consider Mel- 
linger offices their "first stop" in U.S. product- 
offering expeditions. Mellinger is flooded with 
more than 10,000 different new imports yearly. 
Each is expertly evaluated in Mellinger's Home 
Office of 22 staff specialists. Only the best and 
most profitable are granted the cherished Mellinger Seal of 
Approval and rushed to you in confidential reports. 



-ruitiTiiid 



Derringer 



Tjilor-madi Suit. 

Silk Of Wool. HONG K0NC 

,'17S2 




,*s where yo« 




tfaU KEEP ALL THE PROFITS!.. 

Following the streamlined Mellinger Plan, you deal directly with 
original overseas sources, saving time, eliminating middleman 
profits. No catalog "schemes" or franchise distributor "deals." Mel- 
linger makes no profits on your imports. The profits are all yours! 
You are shown how easily you can get FREE Samples, how to 
^ MU make bfg savings on your own 
'^iMfiP^Tr^™ purchases. Get in on the begin- 
ning of this import boom that 
can pay you big dividends for 
years. If you hesitate, this golden 
opportunity may be lost forever. 
It costs you nothing to investi- 
gate now. Mail coupon today for 
FREE BOOK "Success Stores 
in World Trade." No salesman 
^!YYT'TW will call. Airmail reaches us 
' overnight. 



RUSH 
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FREE 

DETAILS 



FREE 
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motorcycle 

NORWAY 
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ELECTRIC 
RAZOR 
with case 
*3.40 
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Send for FREE BOOK! 



MELLINGER CO., Dept. T241 
1717 Westwood Blvd., Los Angeles 24, Calif. 

Show me how the big Import Boom can give me 
my own Home-Import Business. Rush FREE 
Book and details without obligation. 
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Learn at Home 

in your spare time 

to Fix Electric 
Appliances 



Appliance - 
2 Tester P 
Furnished I 

; No Extra [ 
Charge \ , 





Better Pay— More Opportunities 

Get into a field where there is important work and oppor- 
tunity for the trained man. Millions of electric appliances 
are sold every year. Every wired home now has an average 
of 8. Many of them need service and repair. Owners pay 
well to have them fixed quickly, properly. This is your 
opportunity for a better job, your own part time or full 
time business. NRI can give you the training you need, 
at home, in your spare time. 

Spare Time Earnings Start Soon 

Soon after starting you will be able to earn extra cash 
fixing toasters, clocks, fans, vacuum cleaners, etc., for 
neighbors and friends. Keep your job while learning and 
earning. Put spare time to work for you. Work in your 
basement, garage, spare room. You'll be amazed how 
easily, quickly you, too, can start earning many extra 
dollars. NRI shows you how. Even before you finish train- 
ing your spare time earnings may pay for the course and 
equipment. 

NRI Sends Tester to Learn and Earn 

You need proper equipment to service today's automatic 
appliances. With this course you get parts to build profes- 
sional type, multi-use Appliance Tester. You learn to use 
it. Takes guess work out of servicing. Mail coupon for 
FREE book and Sample Lesson. See how easy it is to 
learn. Find out about NRI — a 
school that for more than 40 
years has been training men, 
through home study, for suc- 
cess, good pay jobs. Our reputa- 
tion, record, experience back up 
this course. Address: National 
Radio Institute, Dept. BA1, 
Washington 16, D. C. 




| NATIONAL RADIO INSTITUTE 

. Dept. BA1« Washington 16, O. C. 

I Send me Lesson and Book Free. No Salesman will call. 



Name- Age.. 



| Address 

"1 City Zone State I 

ACC REDITED MEMBER NATIONAL HOME STUDY COUNCti | 
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—was worth the gear's subscription. I 
needed it to save my washing machine. 

In return, here's a tip for you: For a 
good paint remover, use one part baking 
soda to two parts fresh lime mixed with 
water to a thick-cream consistency. Ap- 
ply one or more coats. Scrape off in 20 
to 30 minutes. 

H. H. Moore, Metairie, La. 

One More Smith Flyer 

May I add another to the growing list 
of proud owners of Smith Flyers— my 
son-in-law, William Bullock of Erie, Pa. 

As you can see from the picture, his 
car is still in the same condition as when 




purchased for him, brand new, by his 
Dad. Bill's two girls (one seated near 
the front wheels ) and the other children 
of their neighborhood get a big bang out 
of riding in it. 

Leo Babo, Erie, Pa. 

Cotter-Pin Sanding Drums 

I've just read Harry Wheeler's tip on 
how to make small sanding drums [Nov., 
p. 152]. Tell him there's a simpler way. 

Take regular cotter pins— all lengths, 
from two-inch on up— and wrap emery 
paper around them to any size you want 
Slip the paper into the slot and make the 
wrap tight, but don't glue the ends. As 
you put the drum against the work, it 
will come to size. When the paper gums 
up or wears out, just unroll one round, 
cut it off, and you're in business again. 

If you want longer drums than you can 
make with cotter pins, split (to the head) 
a V4-mch bolt of any length. 

Raymond Smith, Cucamonga, Calif. 

Tallest Structure Moves Again 

Neither Maine nor Moscow can claim 
title as home of the world's tallest struc- 
ture ["PS Readers Talk Back," Oct.]. 
When KFVS-Television switched over to 
its new 1, 676 V2 -foot tower, in October, 
Missouri won that distinction. 

The tower stands on a high hill 8^ 
miles from Cape Girardeau. Its weight 

CONTINUED 



Prepare Now for High Rewards 
the Electronic Age Offers You 

LEARN ELECTRONICS RADIO-TELEVISION BY 
PRACTICING AT HOME IN YOUR SPARE TIME 



SCIENTIFICALLY 
DEVELOPED KITS 
MAKE TRAINING 
"COME TO LIFE" 

As part of your training NRI 
sends you specially developed 
training kits that give actual 
practice, make NRI training 
come to life in an exciting, 

I 




practical, easy-to-understand 
manner. You perform dozens 
of "home lab" experiments 
with high-quality, scientifi- 
cally designed electronic com- 
ponents exactly like those 
used in commercially-made 
instruments. You keep all the 
equipment you get. It is yours 
at no extra cost ... to use in 
your new career. See and read 
about these special training 
kits as well as other course 
details, information about the 
growing Electronics field, data 
on amazing new developments, 
job opportunities in the FREE 
64-page Catalog we send you. 
No obligation. No representa- 
tive will call. Mail the coupon 
NOW. No postage needed if 
you use handy label below. 




^> Look at the 
classified sec- 
tion of your 
local news- 
paper. You'll 
see there are 
more job op- 
portunities for 
men with Electronics training 
than for any other category . . . 
and these are better than aver- 
age jobs. Prepare for one of 
these jobs by taking NRI train- 
ing at home in your spare time. 
Hold onto your present job 
while training. In a short time 
you, too, should be ready for a 
bright future in Radio-TV Serv- 
icing, Broadcasting and Com- 
munications or Industrial 
Electronics. 

This is the 
Electronic 
Age. Elec- 
tronics is the 
fast growing 
industry of 



the 60's. 
Electronic equipment is already 
being used to count, weigh, con- 
trol flow of liquids, solids and 
gases. Inspect at remote points. 
Supervise traffic. Survey land 
and ocean areas. Search for oil 
miles beneath the surface. 
Translate one language into an- 
other. It is used in business to 
process data, control inventory, 
prepare payrolls. In medicine 




for diagnosis and electro-sur- 
gery. All of this equipment 
needs installation, needs serv- 
icing ... needs men. 

Job Counselors Advise 

Job counselors 
recommend 
investigating 
Electronics if 
you are not 
now content 
in your pres- v 
ent job, if you %c 
are worried about your future. 
The few minutes it takes to mail 
the coupon below could be the 
most important few minutes in 
your life. 





the Leader 

to succeed has 



Train With 

Training men 
been the National Radio Insti- 
tute's only business for over 45 
years. NRI is America's oldest 
and largest Radio-TV, Electron- 
ics home-study school. Mail the 
coupon today for FREE 64-page 
Catalog. 



No Stamp? 




Jutt cut out and 
paste on envelope. 
Enclose coupon. 



I "~ — 1 

Mail This National Radio Institute 

Coupon For j Washington 16, D.C. 1 AB j 

Ftp** Catalog \ Please send me full information without cost or ob- | 
j ligation. (No representative will call. Please print) j 
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and the downward pull of its guy cables 
exert over two million pounds of pressure 
on the concrete base. The heavier of its 
30-foot triangular sections weighs about 
14,000 pounds. It is supported by 18 guy 
cables which, if stretched end to end, 
would reach five miles. 

To facilitate painting and maintenance, 
the tower is equipped with a two-man 
elevator. Even so, it takes over 20 min- 
utes to reach the observation platform 
near the top— the longest elevator ride 
aboveground in the world. 

Mrs. Millie Rhyne 
Chamber of Commerce, 
Cape Girardeau, Mo. 

Built-in Bottle Opener 

In your August "I'd Like to see them 
Make" there was a request for a refriger- 
ator with a built-in bottle opener. If 
Mrs. Schouz will swap her refrigerator 
for a 1960 Philco, she'll find this won- 
derful feature. 

S. Cominsky, Philadelphia. 

VW Man Yells No Fair 

"Here Come U. S. Minibuses" [Nov.] 
grossly misrepresented the Volkswagen 
station wagon. On the first page is pic- 




tured a 1961 Chevrolet Greenbrier beside 
a 1958 (or older) VW. The Greenbrier 
costs hundreds of dollars more than the 
standard -model VW pictured. 

In your chart, the Volkswagen engine 
is listed as having a horsepower rating of 
36 at 3,700 r.p.m. In fact, the SAE rating 
is now 40 hp. at 3,900 r.p.m. And far 
from straining to reach the speed of 55 
m.p.h. while the Chevrolet cruises easily 
at 60-65, the VW station wagons cruise 
at 59. 

Richard L. Mugg 
Inter-Continental Motors Corp. 

San Antonio, Tex. 

Tiny Balls for Bearings 

We noticed the photograph of the two 
tiny pivot bearings standing on the head 
of a pin ["How to Build an Automobile 
Smaller Than a Dot," Nov.]. Perhaps 



A LUFKIN EXCLUSIVE: 5 to 7 fewer parts 
than other micrometers . . . less to get out 
of adjustment! One-piece frame and hub 
simplifies wear adjustment, assures greater 
accuracy. Exclusive cam lock prevents read- 
ing errors. Ratchet stop top. Easy-to-read 
markings on nonglare Chrome Clad 9 finish. 

Leading Industrial Distributors 
feature Lufkin - the new leader 
in precision tools. 




UFKIN 



SAG I N AW. MICHIGAN 
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Prepare Today... to Succeed Tomorrow. 
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Train in Spare Time at Home 

Just think! DeVry Tech can now train you at borne as an Electronics technician for a wider range of jobs 
in one of today's most profitable opportunity fields. DeVry's new Space and Missile Electronics training 
helps yon get ready-in your spare time— for a future career in the vast new Space Program. But hen's 
more good news! Other DeVry programs prepare you for a start in the mufti billion dollar field that includes 
Radio-TV, Communications, Radar, Automation and many other branches. Yes, in Electronics a trained 
technician finds REAL OPPORTUNITY . . . EXCELLENT JOBS . . . GOOD PAY ... A PROMISING FUTURE 
. . . almost everywhere. Check the fields that interest you on the coupon below ... then 
mail it to us for FACTS en how YOU may prepare to become a skilled Electronics technician, 
ready for a part in this thrilling field. 

1 



New. . . All New! 



Shown at right is the versatile . . . usable 
combination oscilloscope and voltmeter which 
DeVry Tech men build during the new Space 
and Missile Electronics program. New 
movies, new subjects, new texts, new ex- 
perimental projects, all prepare you thor- 
oughly, in this latest and greatest DeVry 
Tech training program. No advanced 
education, no previous technical ex- 
perience is needed. 




DeVRY TECH PRESIDENT VISITS MISSILE FACILITIES 

Mr. T. J. Lafeier, President if DeVry Technical Institute, re- 
cently visited missile facilities and was impressed with the im- 
portant part played by Electronics Technicians. 



EXPLORER VII 
SATELLITE 

Picture of the famous satellite. 
Remember, assembling and 
checking Electronic devices in 
satellites and missiles is only 
one of the exciting new jobs now 
open to trained technicians. 



2 FREE 

BOOKLETS . . . 
MAIL COUPON TODAY! 



DeVry Technical Institute 

Chicago 41, Illinois 



Accredited Member of National Home Study Council 
"One of North America's foremost Electronics Training Centers" 



Effective Employment Service 



When your training is completed, our Employment Service helps you get 
started in Electronics— either in a good job or a profitable business of 
your own. What a valuable aid to your progress! 




Draft Age? 



If you are subject to military service, mark the coupon, 
valuable information for you. 



We have 




SEND FOR FULL FACTS NOW 



DeVry Technical Institute, Dept. ps i -h 
4141 Belmont Avenue, Chicago 41, III. 

Please give we your two free ooonlets, "Ptcktt Slide ta Real Earnings" 
and "Electronics ia Spice Travel"; alia iaclada details aa how ta prepare 
far a career ia Electronics. I am interested ia the (allowing opportunities 
(check one or more): 

□ Space I Missila Electronics □ Television aid Radio O MicretravM 
n Radar □ Rateautiea Electronics □ Canmaaicatioas □ Coraeatert 

□ Broadcasting Q Industrial Electronics □ Special "Start Coorses" 



Him, 




ago 




Please Print 




1 address 




.Apt 



City. 



Zone State. 



□ Click aire if yn face military service. Canadian residents 
Write DeVry Teck af Canada, Ltd., 171 Lawrence Avenne 



West. Toronto IS, Ontario. 
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FABULOUS 



YOU CAN BUY BELOW 



WHOLESALE PRICES! 



^IjL-- UNUSUAL VALUE* TRANSISTOR U pr 
RADIO your cost, JAPAN 1 .03 

AN EXOTIC GIFT* 6 PIECE JQ 
KNIFE SET your cost, INWA 0.0 J 

A WANTED NOVELTY • CROWN $ nn 
3 TABLE LIGHTER... your cost, JAPAN .JJ 

[fcSH A FAST SELLER • BLACK FOREST J £Q 

CUCKOO CLOCK ...your cost, GERMANY .00 

*»• j A BEAUTY* BEER STEIN jl fir 

F* ^^fcXj^ ... your cost, GERMANY I.Uj 





If you're like most people, 
you've alwoys dreamed of 
"some day" starting ond 
owning a nice little HOME 
IMPORT-MAIL ORDER BUS- 
INESS so you can quit 
knocking yourself out day 
after day, with no real 
money to show for it. 
"What a reliefl" "Just to 
pick up orders and money 
at the Post Office, with 
almost nothing to do but 
spend your profits!" 



START NOW) NO 
EXPERIENCE NECESSARY! 

As you can see above, 
there are fantastic profits 
in IMPORTS! But what most 
people don't realize is that 
importing procedures are too 
complicated for the average 
person to undertake. Be- 
cause Mail Order Distribu- 
tors is already importing 
hundreds of fast-moving 
items from all over the 
world, you can do the same 
without previous Importing 
Knowledge! 



NO INVESTMENT IN MERCHANDISE— IMPORT RICHES 
OVERNIGHTI Mailorder Distributors' plan is an airtight 
program, all laid out for you — ready to go! Available to 
you at oncel You don't advertise! You don't invest in 
merchandise or inventory! You don't even handle Imports 
that you sell so easily, by mail! About all you have to do 
is go to the Post Office for mail and bank your PROFITS! 



... mow AND CAN QUALin 




f/Z££ D£TA/£S tdctu/f 

PRINT YOUR NAME AND ADDRESS 

Nairn- 
Strict 

Tnwn 7on. Stall" 


NOTE: Only a limited 
number of Exclusive 
Franchises are avail- 
able. Receive com- 
plete details about 
this fabulous Home 
Import-Mail Order 
Opportunity and 
100's of "Below 
Wholesale" Imports 
without cost or obli- 
gation! Don't delay. 
Mail NOW... 


Mail to: MAIL ORDER DISTRIBUTORS, Dept. C-si 

Import Franchise Division 

15201 S. Broadway, Los Angeles 61, Calif. 





you would be interested in the very tiny 
balls used in the bearing which is fitted 
into our EternaMatic watches. An aver- 
age thimble will hold 21,000 of them. 
Each ball measures only 26/1,000 inch 
and weighs 1/28,349 ounce. They are so 
light they float on water. 

G. Guggenbuhl, Eterna Ltd. 
Grenchen, Switzerland. 

How to Raise Worms 

Last summer, a Southern letter writer 
sent in an S.O.S. to worm raisers. I've 
been checking into this fascinating sub- 
ject and think I've come up with a solu- 
tion for him. 

First make a heap of peat moss in a 
sheltered area in the yard. In between 




the peat moss put a few layers of burlap. 
(This is where the worms are supposed 
to lay their eggs. ) Make sure there is 
enough drainage. 

Mix into the moss a few handfuls of 
corn meal and coffee grounds, adding as 
necessary, and keep the moss moist. It 
will soon be crawling with worms. 

Gus Ulahakes, Union, N. J. 

Early-Car Drivers Remember When 

Reading the letters about the Buck- 
board [Nov.], brought to mind a cycle 
car— as early midgets were called— that 
I owned. A "Woods Mobilette" with a 
103-in. wheelbase and a 36-in. tread, it 
had a 4-cyl., 8-hp. engine; 2-speed for- 
ward and reverse. If you twisted off the 
rear-axle shaft, you could still drive with 
one wheel, as it had a special differential 
such as high-priced cars have today. 

I was a rural mail carrier and I could 
go over bad roads because of that narrow 
track. I could have one wheel in the 
"good rut" and the other one clear of the 
"bad rut," changing as conditions de- 
manded. 

My first car— bought used in 1907— 
was a curved-dash Oldsmobile. It had a 
tiller steering handle and was chain- 
driven, as were two Reos I owned after 

[Continued on page 27] 
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"I call it a bad day if I don't O 
make $25 before noon" 7 



\ 



(This chair alone brought $4.50 with twenty-five 
minutes work and 32< in cleaning materials.) 



"Just a few months ago I made the big move. I 
gave up my job and started spending all my time in 
the little business I had been running on the side. It 
wasn't an easy decision, but, now I'm tickled to 
death I made it. Not just because I'm my own boss 
or because I have an excellent chance of making 
over S10.000 this year. It goes deeper than that. 

"You see, this idea has caught on like wildfire in 
my town. Not a day goes by without my phone ring- 
ing with women calling for appointments. The beau- 
ty of it is that once a woman becomes my customer, 
she calls back year after year. Not only that, she 
tells her friends, too, and they call me. Before I 
know it I'm swamped with work. (And at $7.50 an 
hour net profit it doesn't take long before my bank 
account is really mushrooming.) 

"Funny thing, but back last year, before I started, 
I never realized the money there was in this busi- 
ness waiting for someone to come along and collect 
it. Just think: every house in town has furniture and 
most have rugs or carpeting. I concentrate on just 
the better homes and have more work than I can 
handle. You know why? Because women are fussy 
about their furnishings. Can't stand to see them 
dirty. That's why they call me over every year. 

"The average job is worth S25.00 to me and takes 
a little over 2 hours. Out of this, after paying for 
materials, advertising and other expenses I net 
about S15.00 clear profit. This means I need just 3 
jobs a day to clear $11,250.00 in a year. Frankly, since 
this will be my first full-time year I'll be glad to hit 
the $10,000 mark. But after that this business should 
grow larger each year until I have to hire men to 
help me handle the business. 

Personally Trained 

"Believe me there's nothing magic about it. I didn't 
know a thing about cleaning home furnishings before I 
became a Duraclean dealer. But after my application 
was accepted, I was trained in their factory-training 
school and by a dealer in a nearby town. I was aston- 
ished by the short, time it took me to become an expert. 
Actually, much of the credit must go to the Duraclean 
process, which is so safe it has earned the Parents' 
Magazine Seal. 

"The portable machine you see is just one of the 
electrical machines I use. It manufactures a light 
aerated foam with a peculiar action chemists call 
'peptizing'. It means that instead of being scrubbed 
deep into the fabric, dirt is gently ABSORBED by 
the foam, leaving the fabric clean all the way down. 
Women can't believe their eyes when they see how 
it works. Colors appear bright again, and rug pile 
unmats and rises like new. I don't have to soak rugs 
or upholstery to get them clean, which ends the 
problem of shrinkage, and means the furnishings 
can be used again the very same day. This alone has 
brought me a lot of customers. 

"As a Duraclean dealer I make money with four 
other services, too: Duraproof . . which makes fur- 
nishings immune to moth and carpet beetle damage 
(it's backed by a six year warranty). Durashield, 
a brand new dirt-delaying treatment. It coats fab- 
rics with an invisible film that keeps dirt out. 
Duraguard, another new service, flameproofs dra- 
peries, upholstery and carpets to reduce charring 



by 
Harold 
Holmes 




and the tendency of fires to flame up. And Spot craft , 
which consists of special chemical products for re- 
moving stubborn spots and stains. On jobs where I 
perform all five services, I multiply profits! 

"One of the nicest things about being a Duraclean 
dealer is that I get continuous help from Dura- 
clean Headquarters. My services are nationally-ad- 
vertised in famous magazines like McCall's, House 
Beautiful and many others. I also get a complete 
advertising kit prepared by experts. (There's even 
a musical commercial!) I get a monthly magazine 
full of methods to build business and I can meet 
with other dealers at Duraclean conventions. I'm 
also backed by insurance. In fact there are over 25 
regular services I get under their unique System. 

No Shop Needed 

"Maybe you too would like to break away from 
your job and make a fresh start in a business of your 
own. Do you need a shop? Certainly not. I operate 
from home. Need a lot of money to start? Not at all. 
Duraclean finances reliable men, after a moderate 
down payment, and furnishes enough supplies to 
return your TOTAL investment. 

"You get everything you need: equipment, sup- 
plies, advertising matter, personal training, and reg- 
ular help from Headquarters. To get all the details, 
fill out the coupon. There's no obligation and you 
can decide for yourself. I'll say one thing: if you DO 
become a Duraclean dealer, you'll be glad the rest of 
your life that you took time today to write." 

Irl N. Marshall, Jr., International Headquarters 

Desk 1-181 839 Waukegan Avenue, Deerfield, III. 



IRL H. MARSHALL. Jr., International Headquarters 
Desk 1-18 1 839 Waukegan Avenue, Deerfield, III. 

I'm interested in owning m 
booklets and full details FKKK outlining 
Program and territory arrangement. 



Name. 



I 

y own business. Please send illustrated I 
in Dealership j 

I 



Please print 



Address. 



City _ State. 
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By Joan Steen 

New Year's riddles for you to resolve . . . Answers on page 217 




Case of the Mixed-Up Dancing Partners 



THE New Year's Eve party at the 
country club this time was a formal 
dinner dance. Ed, Frank, George, and 
Harry, and their wives arranged to go 
together. Just short of Auld Lang Syne 
time, the group had been exchanging 
dances. Betty was dancing with Ed, Alice 



with Carol's husband, Dorothy with 
Alice's husband, Frank with George's 
wife, and George with Ed's wife. 

Now just resolve all these mixed-up 
pairs and tell who's married to whom and 
who's dancing with whom. And Happy 
New Year to you, too! 



IN THAT strange way that letters 
have of crossing in the mail, several 
of you submitted this puzzle to me 
while others asked for its solution: 

There are three houses facing three 
electric poles. Each pole must feed a 
wire to each of the three houses. None 




of the wires can cross. How can you 
manage it? 



A GAS-STATION owner, having a small 
number of cans of special oil left, 
bargain-priced them for quick sale. The 
first buyer took half the lot plus half a 
quart. The second took half the remain- 
ing oil plus half a quart. And the last 
buyer took half of what was left, plus 
half a quart, and that finished the supply. 
At no time did the dealer break a quart. 
How many quarts did he have at the 
start? 
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NtW HOMt- 
BUSlHtSS 
oilers 




FREE SAMPLES - 
MAIL COUPON NOW! 



*r/crc u Mr. 7. F. K. it'i'r/i n few of 
the items he has sprayed with Flok- 
Kraft. He is now earning $25.00 per 
hour ($400 for IS hours Work) just 
showing companies how to spray new 



f l Earn ^ per Hour!* 

$1 Worth of Materials Brings 
You $18 -You pocket the profits! 

WHAT IS FLOK KRAFT? 

«&If you've ever touched real suede or velvet — 
you know how Flok-Kraft feels and looks. 
Now, at last this beautiful new 3-dimensional 
finish, developed after years of experience, 
can be sprayed on anything - transforming 
ordinary things into expensive masterpieces 
of beauty. You must see it to believe it, so 
mail coupon below and receive free samples. 



Flok-Kraft. 




Make old (even broken) radio and 
TV cabinets look better than new. 
Spray average size cabinet in 15 
minutes with 34c worth materials 
and charge at least $10.00. 

COVERS AND BEAUTIFIES FABRICS. METALS, 
GLASS, PLASTER, WOOD, PLASTIC - any 
surface! Huge profits are waiting to l>c 
tapped in this tremendous new field. 
Over 5,000 big profit uses. Spray lamps, 
figurines, greeting cards, signs, automo- 
bile accessories, shoes, hats, card tables, 
toys, furniture, draperies, ceilings, walls 
-anything! Flok-Kraft makes old, dam- 
aged and worn objects beautiful and 
saleable-makes new things worth more. 
You can even spray cheap butcher pa- 
per and make it look like velvet-suede, 
and sell it for gift-wrapping paper. 



your business grows, work full time - 
hire others to work for you. At first, do 
it all in your own home - a corner of 
your basement, garage, dining room, 
service porch or kitchen is all the space 
vou need. 

Learn in a few days 

Almost immediately you can learn Flok- 
Krafting and start earning money. It's 
fun. fascinating - we guide you with 
simple step-by-step instructions. No 
overhead, no expensive equipment, no 
experience necessary either. 



JOIN THESE MEN AND WOMEN 

who have already started. "Earning 
$10,000 year from spare time start" 
Mr. Hover, Ore.; "Got $52.50 doing auto 
trunks in four hours - earned $13 per 
hour" J. O., Mo.; "Swamped with or- 
ders already" W. P., Colo.; "Got S100 
job first day" C. H. E., Md.; -Quick 
S140 order from store - .5 other orders 
in 4 hours" H. G. R., Wise. 






BEFORE 



Recondition worn automobile inte- 
riors (doors, trunks, dashboards, 
seats, etc.) with Flok-Kraft. Just 
spray it on — works like magic! 
RAINBOW OF COLORS 

Amazing Flok-Kraft rayon and cotton 
fibers are now available in over 24 bril- 
liant colors - even the amazing fluores- 
cent "glow" colors that attract attention. 

START AT HOME - SPARE TIME 

Here's a rare opportunity to own your 
own business. Start small spare time - 
add to your present income. Then, as 



400"', profit possible just spraying 
figurines, toys - hundreds of other 
items with beautiful Flok-Kraft. 
Work at home - spare time! 

WE FURNISH EVERYTHING YOU NEED 

We offer to furnish you complete easy- 
to-understand instructions in addition 
to materials that enable you to start at 
once. All sent at our risk because we 
want to start new Flok-Krafters in 
every area. 

HELP FILL HUGE GROWING DEMAND 

Imagine, there is a possible 20 Million 
Dollars worth of Flok-Krafting to be 
done. Get your share! Be first in your 
area to fill urgent orders that come 
from stores, ollices, homes, neighbors, 
gift shops, architects, auto dealers, etc. 
I^earn how to get orders by mail order. 



SlOOO.OO's are earned by individuals 
each year spraying Christmas trees 
with 'colorful' Flok-Kraft. Flok- 
Krafted greeting cards are big busi- 
ness. Buy regular cards and spray 
them at home — sell for twice your 
price. 

— '"""'Jjiwiiti^ 

ALL 3 FREE! 

Just mail coupon 
l>elow and receive 
ACTUAL USE- 
ABLE SAMPLES, 
BOOKLET of 50 
HOME-BUSINESS 
OPPORTUNITIES 
and CONFIDEN- 
TIAL DETAILS - 
all sent free! 

Copyright 1958 



<jK»**S»»« * ♦ ♦ 
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FREE SAMPLES - RUSH COUPON TODAY! 



COAST INDUSTRIES (Home Business Division) Dept. A-l 
15127 S. Broadway, Los Angeles 61, California 

I am interested. I enclose no money. Rush Free Samples, Home-Business booklet 
and confidential details. I understand these are all sent absolutely free and no 
salesman will call. 



Name. 



. Age_ 



Address. 
City 



.Zone 



State 



Our references: your local bank & trust Co. We are members ot the Los Angeles Chamber of Commerce. 
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PS PlXZZlerS continued 




ERE are some "think fast" ones for 
you: 



1) A ship is anchored in a harbor. 
Over its side hangs a rope ladder con- 
taining 40 rungs spaced 14 inches apart. 
Exactly 13 rungs are above the water at 
low tide. If the tide comes in and raises 
the water level six feet, how many rungs 
will then be above water? 

2) Name three positive integers that 
add and multiply to the same total. 

3) If five boys can pack five boxes in 
five minutes, how many are needed to 
pack 50 boxes in 50 minutes? 




Puzzle of the month 




AS A puzzle editor, I confess there's 
\ one type I've been avoiding. That's 
the Train, or How-Many-Eastbound- 
Freights-Do-You-Pass, puzzle. The 
reason's obvious. I usually slink off in 
defeat. High time I tried again. Hence 
this specimen from Lewis Carroll: 

The setting is the Charing Cross 
Station in London. Clara's aunt is 
saying, "The Bayswater and Birming- 
ham Extension is just completed, and 
the trains now rim round and round 
continuously— skirting the border of 
Wales, just touching at York, and by 



the east coast back to London. The 
westerly ones go round in two hours; 
the easterly ones take three; but they 
always manage to start two trains 
from here, opposite ways, every quar- 
ter of an hour." 

Clara and her aunt agree to board 
opposite-bound trains at the same 
time and see who can meet the most 
trains. "Remember," the aunt says, 
"we can only count the trains met on 
the way. You mustn't count the one 
that starts when you start or arrives as 
you arrive." (Answer next month.) 



Answer to last month's P-O-T-M: The 
Josephus problem described 41 people ar- 
ranged in a ring and bent on self-destruc- 
tion. The order of death was to be deter- 
mined by counting off in thirds. Where 
should Josephus and a friend stand to 
avoid untimely ends? This is easy to do 
simply by arranging 41 points in a circle 
and striking out every third. The next to 
last position is 16, the last 31. 

The British scientist P. G. Tait worked 
out a general rule for this in 1900. Re- 
stricting himself to one survivor only he 
noticed that if the total in the Josephus 
case (41) was upped by 1, the last man's 
position (31) was upped by 3 — signifi- 
cantly the counting-off number. 

Tait then went on from there to prove 
this rule: If n people are arranged; in a 
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ring, and p is the last man's place when 
counting every mth person, then for the 
case n + 1, the last man's place is (p + m) . 
If p + m is greater than n + 1, the last 
man's place moves down to the beginning 
of the ring: (p + m — n — 1). 

To make a table that would extend the 
Josephus problem to large numbers, Tait 
solved this formula for x: 

p + 3x — (n + x) = 1 or 2. 
This would tell him when he got to the end 
of one cycle and p had to jump back to the 
beginning of the ring. Thus for p = 31, 
n = 41 the value x = 6 is found. So, 
when n = 47, the last man's place is 2. In 
this way Tait could say, practically at the 
drop of a hat, that in a ring of 1,000 
persons, he-who-would-be-last had better 
stand in the 604th place. 



Copy 



NEW 1961 BARGAIN SPECIALS... SAVE UP TO 75% 



INSTANTLY ATTACHES TO ANY ELECTRIC DRILLS 

PAINT AND VARNISH 
REMOVER ATTACHMENT 

Vow you can remove paint and vamlsh from wood 
and hard board quickly, easily and economically. This 
Ingenious attachment will fit any size home tool and 
Is less expensive and more efficient than sandlnif 
discs. Works Indefinitely 
without deterioration. The 
4" diameter perforated 
metal disc eliminates 
clocking. Complete with 
coollntr fan and arbor as- 
sembly. Only 

CO AQ plus 25c 

p.p. a. hdiK 




ALL WEATHER PROTECTION 
FOR YOU AND YOUR CLOTHES 
COVERALLS 

In Handy Fold-A-Way Pack 

.One of the most comfortable, toughest 
wearing coveralls available anywherel 
Custom designed, one piece, roomy cut 
tear-resist construction. Full length zipper 
. " on and off In an instant! It 'a 
rii.:;: t'li. durable, lightweight, 100% water- 
proof 1 Not affected by oil, grease, mildew 
or ordinary chemicals. Guaranteed not to 
crack, stick or peel In temperature as low 
as 3U degrees below zero. Indispensable 
protection against soiling' clothes when 
changing 1 tires. Ideal for Fishermen, Out- 
door Workers, Gas Stations Attendants, 
Hunters, Farmers, Delivery Men, CO Off 
Golfers, Gardeners, etc. ONLY. . . 

PIUS 35C pp. & Hdlg. 

In Small, Medium & Large, Specify when ordering;. 




MIDGET BLOCK & TACKLE 

PORTABLE 
LIFTS UP TO 1000 LBS. 
Weighs only 13 oz. ..fits in pockel-.one hand apeutioi 

AMAZING WORK SAVER FOR 

• Hunters • Handymen 

• Farmers • Truck drivers 

• yachtsmen • Motorists 

Here's an unusual tool, even for usl It's 
the tiny Midget Babe Block & Tackle. It 
wclglis only 13 oz., yet is so powerful It 
lifts up to 1000 lbs. easily! Because of 
Its great strength, small size, complete 
portability, this block & tackle has many 
uses. In your car for emergencies, for 
home, factory, farm . . . for loading 
heavy articles. For sportsmen: loading 
deer, boats, etc. For anyone who has to do heavy lifting! 
Finely engineered throughout, best grade aluminum, steel 
axles, prc-lubricated for life. Hoists have two lifting 
slings, at top and bottom, with heavy welded steel rings. 
Slings can be doubled for extra strength. Complete with 
60 ft. nylon cord. 6 to 1 ratlo-1000 lb. test. JO 95 
Carrying bag. Instructions. ppd 
ALSO AVAILABLE — Tiny Babe — Lifts up to 2000 lbs! 
With 100 ft. nylon cord 7-1 ratio, 2000 lb. test-15 512 95 
oz. weiirht. Twice a. nnwerfnl ■■ $*».SJ» mndcl nnlv j 

ppd. 




oz. weight. Twice as powerful as $!*.95 model only 
1 yr. Guarantee on both models. 



in- 
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Fast — Powerf u I — Durable 
SINGLE HAND WRENCHES 

These versatile Single Hand 
Wrenche* can outperform In speed and 
service any ordinary wrench. Jaws 
snap back on tempered steel spring and 
solidly grasp any object to be lightened 
or loosened. Wrenches made of Drop 
Forged Steel with polished steel beads, 
wrench Jaws open to lis"; 8" wrench 
IV-i" and 6" wrench to 
Complete set of 59 qo plus 35c 
3 wrenche* — no. a hdn 



pp. & hdlg. 




♦"test 8 " NYLON TOW CABLE Tw — tiIcsS'*' 

Don't be stuck In snow, mud or ditch. Be ready to tow 
heavy loads at camp. Nothing handler to keep In your car 
or boat. Super-strong ALL 
NYLON cable. Tent-proven 
to more than 6000 lb. pull- 
Only 4-25C more than enough for 
'.98 pp & blffKcst cars, even trucks. 
Hdlg. One end has heavy steel 
snap hook, other end is looped. 
Measures 15 ft. in length. 



STREAM -LINED 
WEDGE SANDER 
Rnlv t1 P |u * 200 postage 
VMl J *1 and handling-. 
F or Wood — M etal — P lastics. 
Plastic sander has wed Ke design to 
reach corners and difficult spots from any 
position. End panel holds sandpaper firmly In x - 
place. Perfect for scraping paint from window corners. 
Sands grooves and corners which cannot be reached with 
ordinary hand sanders. Smooths flat surfaces and rough spots. 




»•• • 
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"Heal Pal" Keeps Cabins, Camps, Tents 
Warm — in Coldest Weather — Cooks Food 
Perfectly — Provides Controlled Heat 

COMBINATION HEATER-STOVE 

W/NDPfiOOf . WATERPROOF ' 

SMOKELESS - NON TOXIC 

ODORLESS - ECONOMICAL 
HEAT-PAL produces as much heat as you 
want almost INSTANTLY — doubles as a 
top-quality cook stove. By adjusting the 
handy outside volume control you iret com- 
plete rank'*-' from low-low to intense hlith 
neat. Sctentincally-deslirned sturdy steel 
and aluminum unit — a product of Swedish 

precision emrineerins. Guaranteed to give a full lifetime of 
service with perfect safety. Steel fuel container Is crammed 
full of non-inflammable absorbent that "soaks up" alcohol, 
then releases it as desired for heating or cooking in a series 
of "gas-like" flames. 

Steel body has red lacquered finish with upper portion 
made of heavy-duty spun aluminum. Special vents release 
maximum heat. For cooking you get special steel grille ad- 
justable for height and different size pots and pans. 

Uses Inexpensive denatured alcohol (or lacquer-thinner). 
Gives up to 20 hours of heat with 1 V2 pints of fuel. Can be 
used anywhere — even in boats, on dry grass. In cl Q QC 
'tents, cabins, even In child's bedrooml jJLj.aO 
Also Available: 2-Plnt Reserve Fuel Container — $1.98 




Ideal 
for Camps, 
Tents. Out- 
door Cooking. Thick 
Blinds, Boats, etc. 



FITS ANY >/«" ELECTRIC DRILL 

Hardened Steel ROTARY RASP 

Rasps, Shapes, Planes and Mixes In a Jiffy! No home, farm, 
garage or shop ran afford not to have this Ingenious Rotary Rasp. 
Snap Into the chuck of your 1/4" electric drill and It's ready for 
ose. Perfect for fast shaping of furniture, rasp- 4t A 

ing of wood, plastic, fibre, etc.; planing of S\M HX 

floors, boards and mixing of oils, paints and *M"ivW 
other heavy liquids. 2*4* In dlameter-13/16" plus 25* 

wide. A terrific import from West Germany. pp. * hdlg 




CHROME 
VANADIUM 

29 Pc. 
DRILL SET 

Specially made 
for speed drill- 
ing. In sturdy 
plastic tool roll. 
Finest alloy 
steel drills 
hardened and 
precision 
ground to the 
sharpest, long- 
est lasting cutting edge 
obtainable; will easily and 
cleanly bite through hard- 
woods, plastics, aluminum, 
iron and the toughest steels. 
Unconditionally guaranteed 
for thousands of drillings. 
Full jobber lengths. Sizes by 
64ths from 1/16" en oc 
to V2*. NOW ;>b-5» 

plus 35C pp & hdlg. 

Also available with Turned 
Down Shanks to fit all V-t" 
drills. In individ- c 0 or. 
ual pocket roll #o-«" 

plus 35C. pp & hdlK. 





60 Pc. Set Wire Gauge 
CHROME VANADIUM DRILLS 

Top quality German Import 
high test Chrome Vanadium 
Drills designed Tor speed 
drilling through toughest 
steels, woods, plastics, 
iron and aluminum. Preci- 
sion ground, long-lasting 
cutting edges. Guaranteed 
to give years of satisfac- 
tion. A full 60 pc. set. Nos. 1 through 60. A 

*14.!)o value-NOW ONLY $5.95 

PLUS iSc PP. <£ HDLG. 
Same set above available with Uuot Metal In- 
dex container. $7.50 PLUS 35c PP. <£ HDI.C. 
Also Available — 20 PC. Set — No*. 6I-8O 
Wire Gauge Drills In plastic $2.50 nod 
kit with marked pocket for *■ w 



Newl At Our LOWEST PRICE! 

SUPREME HOLE SAW 




with exclusive new Automatic 
Slug Ejector 7 Hole Saws In 1 

Fits any electric drill, drill press. ' 
lathe, motor. Automatic slug ejec- 
tor pops out slug immediately. This saw works 
three times as fast as other hole saws that sell 
for twice as much! Cut 1", IV*", XW* 1%". 2", 
2'/4" and 2'/2" holes cleanly, accurately. Cuts 
wood, plastics, metals, formica, wall board, etc. 
Consists of sturdy alloy tool only 
head. 7 finest quality shatter- $2.49 
proof blades, automatic slug ejec- plus 25c 
tor and Y4" drill bit. Imported! pp. & hdlg 




Amazing New Tool for 
Making Patterns to Fit 
Any Irregular Shape! 



QUICKFIT CONTOUR MARKER 

A real boon to all Mechanics, Carpenters, Lino- 
leum Layers and Do-It- Yourself era 1 This handy 
new tool Klves accurate measurements of hard to 

fit contours In an Instant. Saves hours of time 

assures perfect work without waste. Simply lay 
••Quickflt" against object to be fitted, push the 
slidlnir finirerH Into each trroove or notch, snap 
lock — and presto, you have a perfect template to 
lay out your work. There are 19 solid lifetime 
aluminum "finirers" per inch — CC OCpod 
over-ail size 10"x4 Vi'x^Vs" 



SHAPE SCRAPE 

Only $1-95 

SCRAPE AWAY 
OLD FINISHES. 
Precision engi- 
neered tool with 
6 quickly Inter- 
changeable 
blades to fit al- 
most any surface 

contour. Gets Into comers even sandpaper cannot 
reach and does away with old-fashioned methods of 
scraping, making all your "do-it-yourself" _ work pro- 
fessional. Handle Is durable, high Impact Bakclite. 
Long-lasting blades are tool steel and reversible. Per- 
fect for outdoor furniture, motor boats, yachts, mold- 
ings, picture frames, window sashes, antiques . . . 
all furniture. Only $1.95 plus 26c shipping handling. 




AUTOMATIC SIPHON PUMP 

Now—siphon any liquid auto- 
matically, safely. WITHOUT 

Butting tube to mouth 1 Squeeze 
ulb of this all new type 
siphon, liquid starts to (low 
Immediately! Transparent 
valves let you see liquid 
flowing! Siphons, pumps 
gasoline, water, any liq- 
uid. Even acids, corro- 
sives! For cars, boats, 
power mowers, campers, 
plumbers, doctors, chem- 
ists, factories! Acid re- 
sistant. Over 7 ft, long 
over-all! $1.98 
Also > available — heavy 
duty siphon, 1/2" dla. 
tubing 8 ft. long $2.98 



Send Check of Money Order. If C O D.. $2 Deposit Money Back Guarantee. 

ALEXANDER SALES CORP. DEPT. PS-1 140 MARBLEDALE ROAD TUCKAH0E, NEW YORK 
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:!i«e tho Stars, Maori, Plane Is Close Up 1 . 
sMf AST!li::ilMOIMICAIL REFLECTING TELESCOPE . 

'SO t:on:l8DnPowen4— FamnusnMtUI f'alomar fiynB ! An Unusual Buy!" 

AMaatfUedH— BttNiX"to use*' Kou'il 
see i -tie kings i»f Saturn, the :asci- 
nau.:i« [ilanet, Mints. ] one ena'.eis 
on the Mcun,: SStirtJlustersi Moona 
ol Jupiter: In detail.: Galaxies I 
ISquataiaaJii auxuxit" with : lock on 
tKMJiil axcsm lUiimlnlaiMl and oser- 
::oat:d: 301 diaanetar higti- -.peed 
f/10 miiiror. Telescope comes 
equipped with .& (I OX: eyepiece und 
a mounted Barlow XJenu, .rt-jnn 
you '3:0 to 1 8 0 powder. Low-cost 
laoeasary eyepiece s.vi.1 .aiblel for 
liU'iu. > r'iiawer:;.,.^uiii()pr.icalllIdjliidi'i 
Telescopm auways son essentinillll is 
also in ■ ! Stundy. iiardWood, 
portabfci :rtpodii.KBKK wuHHScapeo 
— Valuable SrAW-lCmHT^vlm iTa-pag* "UAXJHtQOK Off iUi.iV- 

ma" otm ••*«««' ran vm-.-xmj.'t rsueaoofiBr book.... 

«•**;; Mo, Ui SM-HIII - - W t.MII pmdpal: 

*W JUSIRQNOiMICAIi, VELISCOHrnil! amfflSSSLt 

Mew vibration Vtw iMetal Pedestal mount 

With thin seopu . yuu. cam isee TftM*!BH" above 
UUt. with Hnsatami {pmnw piuai witllliaplit line* 
stmiHi iJIicror mis :wice Uiui ;.igLtli gaitherii widow u 
en. Minor guanuitoed to g«e 'theorettc»l jini.: 
of. lesolutiion. .UacKIl a ad pinioiin I'ocuaiiuT, real 
equatorial iiioiinitinu—- anUII one adiuatmenoil'ol - 
lbtars titarsl Aluminum tube, (i power rtiulertitelon 
scope. 2 staiiiiarrti sub eyepieces and., mounted 
Barlow Jatui give youipowttnaiAA>40X, B0X|l UKESv 
and 255X1 Lcw-eox* ac o c aa orr eyepmoen avail- 
able lor higher powers.- .i/UffiE-wlta. Scopet — 
Valuable UTA H'.VH'AU3\\\ibo: 272 page^'/i.-ira 
BfMM' OU HSiVBSW" plus "flBW' TO BBS 

roi/H ratisscoi-'E" .Boosj anipping ueiatiiss lbs. .. 
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By Martin Mann 

The month in science 



Living things made to order. Biologists are now zeroing in on one 
of the most remarkable feats ever dreamed of. By shuffling the 
basic chemicals of life, they should soon be able to manufacture 
simple plants and animals to planned designs. They could cre- 
ate new kinds of living things the way metallurgists now create 
new steels. 

The first experiments hinting at such a fantastic future have 
already been performed. A team at Harvard has "unzipped" 
chemicals that mastermind the growth of bacteria, then put 



How DNA makes us what we are 




l. Long spiral molecules shown in elec- 
tron microscope view are DNA. It directs 
growth from nucleus of every cell in all 
living things. 



Working RNA 




2. DNA molecule is a master template. 
RNA molecule assembles next to it, 
duplicating DNA's form to make work- 
ing template. 



Transfer RNA 

Amino-Acid 
Groups 



Amino-Acid 
Groups 



3. Working-template RNA shapes for- 
mation of transfer RNA. Each section of 
transfer RNA carries its own type of 
amino acid. 




Protein 
Molecule 



4. Amino acids line up as transfer RNA fits itself to the work- 
ing RNA. Once lined up properly, the amino acids link them- 
selves together into protein. 



5. Newly made protein molecule, assembled according to 
pattern specified by DNA code, leaves transfer RNA to go to 
work as part of a living cell. 



them back together so that they worked as before. Not only 
that, but the scientists were able to reassemble the parts in 
different forms, to make new bacteria. This is crossbreeding, 
but many levels beyond the art practiced by farmers. It crosses 
not the plants or animals, but the chemicals that make up their 
cells. 

The Harvardmen's achievement caps discoveries of the past dec- 
ade that have stripped away much of the mystery surrounding 
life. Why does one cell multiply uncountably to become a tree, 
while another becomes a man? In the beginning the cells are 
remarkably alike, yet the results are extraordinarily different. 
Inside the original cell must be a master control that dictates 
all subsequent growth. 

The astonishing thing is this: The master control is the same 



CONTINUED 



The month in science continued 



chemical in all living things. It differs only subtly between men 
and trees. Yet this tiny difference makes men men and trees trees. 

This universal control chemical is a tightly coiled, long molecule 
called DNA (for deoxyribonucleic acid). It has two spiraling 
strands— each composed of phosphate alternating with deoxy- 
ribrose sugar groups. These strands are linked by "base" groups 
—adenine, guanine, cytosine, and thymine. All DNA is made 
that way. The difference that accounts for the great variety of 
life on earth is the order in which the four bases are strung on 
their supporting strands. This variation in sequence is the code 
of instructions for the manufacture of body parts. One section 
of DNA with a particular sequence of bases settles the color of 
a baby's hair, another section shapes its hands. 

Complicated things call for more instructions. So the DNA 
molecule is longer in the higher animals than in the simplest 
plants. The smallest virus (called X174), which was strained 
out of the Paris sewer, has 6,000 bases in its DNA. Human DNA 
contains billions of bases. When a baby starts life as a fertilized 
egg— too small to be seen with the naked eye— it possesses 1/5 
of a millionth of a millionth of an ounce of growth-directing 
DNA. This potent speck is so coiled up that if you could unkink 
it, you would have a chain three feet long. A full-grown adult's 
DNA, if uncoiled, would stretch out five billion miles! 

Scientists aren't so sure about the way DNA does its job. Best 
guess: The operation is like a machine shop. Apparently the 
DNA in every living cell is a master template. Cell substances 
fit themselves to it, forming a working template that is similar 
in shape but slightly different chemically. This is UNA (for ribo- 
nucleic acid). Now the RNA working templates fashion a second 
type of RNA— transfer RNA— that carries building-block chem- 
icals into line. Once lined up, the building-block chemicals join 
into molecules for muscles, nerves, or whatever called for by 
the instructions of the master-template DNA. 

The Harvard scientists unzipped the spiral DNA molecules and 
reassembled them into new combinations. Eventually scientists 
may be able to make DNA synthetically, from the ground up. 
New master templates would produce new kinds of living 
things— better foods, flowers, cattle, or creations unimaginable 
now. In medicine, defective DNA templates— already known 
to cause some diseases— might be replaced by good ones. Per- 
haps what we call old age creeps up as DNA master templates 
blur their original patterns. If so, an infusion of fresh DNA 
could be the Fountain of Youth. 

You can't win 'em all. When Bulova announced its $175-up, tickless, 
superaccurate wrist watch [PS, Dec. 1960], the press agents 
made much of the fact that its electronic timekeeping mecha- 
nism had been installed in the Explorer VII satellite. Purpose: 
After exactly one year, it was to turn off Explorer's radio trans- 
mitters. (Scientists worry about cluttering the radio bands with 
satellites that never shut up.) The year ended recently. And 
Explorer is still talking. It wasn't the timekeeper s fault (appar- 
ently a switch stuck), but it did kill that advertising campaign. 
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AUTO MECHANICS 



WHAT 
ALL 

WANT TO KNOW 




This Big Practical Book gives full 
jjiaj information, with- working diagrams, 

covering the principles, construction, 
ignition, service and repair of mod- 
em cars, trucks and buses. 

Air Conditioners, Hydromatic ft 
Fluid Drives Fully Explained. 

A complete guide 
of 1132 Pegei. 

with over 1000 
Illustrations 
showing inside 
views of working 
parts, with instruc- 
tions (or service jobs, n 
Completely up-to-the-minute! I 
Priced at only $6. (_ 
CIRCLE No. 1 IN COUPON 
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HOME APPLIANCES 



REFRIGERATORS TOASTERS IRONERS VACUUMS 
WASHERS DRYERS RANGES FREEZERS 

A*ort> orhtr CAS AND ELECTHlC APPLIANCES 

Handy Reference for Electric a> Gas Serv- 
icemen, Mechanics, Dealers and Home- 
owners. Explains clearly and simply how to 
locate troubles, how to test, reassemble and 
connect. Wiring diairams. 1000 Facts. Easy 
to read. Answers ALL your questions. 864 
Pages. Illustrated. Only S6. 

CIRCLE No. 2 IN COUPON 





TV 



5SSfi a. 



TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 



RADIO 
SERVICE LIBRARY 

HIM is late information 

IN A HANDY FORM t*OR RADIO 
AND TELEVISION REPAIRMEN. 
SERVICEMEN AND STUOENTS 

TWO COMPLETE VOLUMES - 
1S6S Pages - 10S5 Illustrations and 
Diagrams. 1001 Important Facts and 
Figures on Modern T V . Rad o 
Electronic Devices. INCLUDES 
TRANSISTORS & Transistors Cir- 
cuits. Rectifiers. Record Changers. 
P A S> stems. Phonograph Pick-up* 
F.M.. Auto Radio. Short Wave. 



Basic principle s.*™ 
Construction. In- 
stallation, Opera- 
tion, Repairs. Trouble Shooting How to 
get Sharp, Clear T V. Pictures. Install 
Aerials. How to Test Explains COLOR 1 
SYSTEMS. Methods of Conversion. Terms, ' 
etc. Includes Ultra High Frequency. Quick 1 - 
ready reference or use as a home studv course. Only 

BOTH volumes. CIRCLE No. 3 IN COUPON 
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OIL 8UKNERS 

New. complete, explaining in detail both 
domestic and industrial oil burners. In- 
cludes electrical hook-ups and wiring dia- 
grams. Fully coveting the theory, con- 
struction, installation, operation, testing, 
servicing and repair of all equipment. In- 
dexed lor ready reference Over 416 
Pages. 320 Illustrations and Diagrams. 
Only $2.50 

CIRCLE No. 28 IN COUPON 




ALL TYPES OF BLUEPRINT READING 

How to read scales, the standard symbols, detail and assem- 
bly prints, working, draw.ngs. short cuts, helps, hints and 
suggestions THE MAN WHO CAN READ BLUEPRINTS 
IS IN LINE FOR A BETTER JOB. This book gives .you 
the secret language, step by step in easy stages. 448 Paget, 
Very Fully Illustrated. Priced at S3. 

CIRCLE No 25 IN COUPON 




PLUMBERS and 

STEAMFITTERS GUIDES 

j A Practical Trade As-istant & Refer* 
yr ence Set. Eiplains in plain language 

A and by clear illustrations, diagrams, 
59\iTA charts, graphs and pictures the pr.n- 
ciples or modem plumb ng practice 
including Pipe Fitting and Air Con- 
ditioning. 4 Vols. - 2624 Pages- 
3642 Diagrams a. Illustrations. Only 
$9 for the complete set of 4 vols. 
Sold individually $2.50 each. 
CIRCLE No. 6 IN COUPON 



7-DAY FREE EXAMINATION 



SEND NO MONEY - Pay the postman nothing! Wc are 
glad to send you any of the Audel Guides for absolutely 
FREE examination in your own home. We take all the risks 
and leave all the decisions up to YOU. There is no obliga- 
tion! If you decide to keep the books of your choice you may 
pay for them under our astounding easy-pay plan of only 
$2 a month. 

[here Is a"ii~you"~6"6"] 

k ! 

IT'S EASY TO ORDER: In the NoRis* Mail Order 
Coupon at the right just draw a circle around the number 
"of Audel Guides you want us to send you for FREE 
EXAMINATION. We will send them to you at once to 
help you build a brighter future by increasing vour SKILL. 
If for any reason at all you are not COMPLETELY satis- 
fied, return the books to us, and that will end the matter! 
NO STRINGS OR CATCHES TO THIS OFFER. 

THEO. AUDEL & CO. 

49 We.t 2 3rd Stra.t, New York 10. N. Y. 



AND BUILDERS GUIDES 




Sold individually 
S: 50 each. 



PRACTICAL STOREHOUSE OF 
MODERN CONSTRUCTION IN- 
FORMATION (4 vol. set) for 
carpenters and all woodworkers. Ex- 
plains in easy language and by pro- 
fuse illustration principles, advances, 
short cuts, trade secrets, all based 
on the NEWEST information. 
Vol. 1 -Tools, steel square, saw fit- 
ing. joinery, furniture, etc.; Vol. 2- 
Builders' mathematics, drawing 
plans, specifications, estimates, etc.; 
Vol. 3-House and roof framing, 
laying out. foundations, etc.; Vol. 4 
-Doors, windows, stair building, 
millwork. painting, etc. 4 vols. 1904 
Pages. 3700 Illustrations. Whole set 
only $9. CIRCLE No. 8 IN COUPON 



PRACTICAL ELECTRICITY 

A COMPLETE HANDBOOK -Quick , simplified, ready ref- 
erence Complete instruction and practical information on 
the rules and laws of electricity-Maintenance of Machinery 
-AC. and DC. Motors - Armatures - Wtnng Diagrams — 
House Lighting - Power Wiring - Meters - Batteries -Trans- 
formers-etc. Simple to understand. 1052Paees. 2600 Illus- 
trations Priced at $5. CIRCU No. 4 IN COUPON 




DIESEL 



ALL THERE IS TO KNOW ABOUT MODERN DIESEL 
ENGINES-Basir principles, starting valves, timing, fuel 
pumps, luel injection compressor, air compressors, pistons, 
cylinders, lubrication, cooling systems, etc. Answers on oper- 
ation, calculations. 640 Pages. Fully Illustrated. Priced S3. 
CIRCLE No 9 IN COUPON 



MASONS 



mm 



pie language and profuse illustration, 
pnnciples, advance., short cuts, trade 
secrets, based on modern practice — 
including how to figure and calculate various jobs. 
Vol 1-Brick work, bricklaying, bonding, designs. Vol. 2- 
Bnck foundations, arches, tile setting, estimating. Vol. 3 — 
Concrete mixing, placing forms, reinforced stucco. Vol. 4 
-Plastering, stone masonry, steel construction, blueprints. 
4 Vols 1440 Pages. 206? Illustrations Complete Set only $9. 

CIRCLE No. 26 IN coupon Sold individually $2.50 each 



MATHEMATICS MADE EASY 

TA COMPLETE HOME STUDY COURSE- 
Starting with the first principles of arithmetic, 
advancing step by step through the various 
stages of mathematics, including the rules and 
f calculations for mechanical and electrical 
L -/problems. New EASY correct methods. In- 
cludes plane and solid geometry, trigonometry, algebra, cal- 
culus. etc. Practical tests, reference tables and data. How to 
use slide rule. 672 Pages 5S0 Illustrations, Priced at only S3. 
CIRCIE No. II IN COUPON 





HEW MACHINISTS 
AND TOOLMAKERS 
HANDBOOK 



MODERN MACHINE SHOP PRACTICE - For eviry 
Marhimst. Toolmaker. Draltsman „r Slud.nl. Tills how in 
si-t up and uperali lathes, srr.-w anil milling mafhinrs. 
shapers. drill presses and all nthif marhine tools. A COM 
PLETE INSTRUCTOR AND REFERENCE BOOK 1250 
Paces Fully Illustrated. Priced at only S6. 

CIRCIE No. 12 IN COUPON 



ELECTRIC MOTORS 



THIS GUIDE covers hook- 
I! ups. control, maintenance and trouble shoot- 
4anfl m g °f a'l tvpes of motors. Includes armature 

^*4_^r^^^ winding. Explains entire subject in great d*»- 
tail in simple language. Over 1056 Pages of 
information. 617 Diagrams. All types of motors fully illus- 
trated and indexed for ready reference. Priced at only S5. 
CIRCLE No. 27 IN COUPON 



REFRIGERATION & ^ 
AIR CONDITIONING ■xQ 



FOUR BOOKS IN ONE - basic pnnciples. 
servicing, operation, repair of: 1. House- 
hold Refrigeration. 2. Special Refngf ration 
Units. 3. Commercial it Industrial R<frig- 
eration. 4. Air Conditioning Systems. A 
COLD MINE of essential information. 
Completely up-to-date. 1360 Pages. Fully Illustrated and 
Indexed. Priced at only $6. CIRCLE No. 14 IN COUPON 




Jfeiu MECHANICAL 
Qv^ DICTIONARY 



*Mr*r THE AUTHORITATIVE WORD BOOK FOR 
\f MECHANICS TECHNICIANS ANO STUDENTS 

With the revolutionary progress be- 
ing made today in all mechanical 
fields, new words and phrases come 
into use. Any mechanic who wants 
to be up to date must know this new 
trade language. 

Audpls New Mechanical Diction- 
ary gives you all these new words 
and also the old. Every *mechanic 
will find his job made easier if he 
knows the exact meaning and use of 
technical words that come up every 
day at work. It is an engineer's shop 
companion and a student's guide. 

PRACTICAL TABLES. FORMULAS. PROCESSES 
Constant use of Audels New Mechanical Diction- 
ary will increase your knowledge and skill in a 
matter of days without any conscious effort on 
your part. The right word at the right time is like 
the right tool — be sure you have it and use it! 
Defines 17.000 words — terms phrases — rules 
and formulas. 712 pages only $6.95. 

CIRCLE No. 44 IN COUPON 



THE NEW ELECTRIC LIBRARY 



A COMPLETE ENCYCLOPEDIA explaining in the 
simplest terms the fundamental principles, rules and appli- 
cations of applied electricity. 

A COMPLETE COLLEGE EDUCATION! 

Fully illustrated with diagrams and sketches, calculations 
and tables for ready reference. Questions and answers. Trial 
tests for practice study and review. All based on the most 
modern theory. 




Vol. 1 -Principles and rules 
of electricity, magnetism, 
armatures, repairs. No. IS 

Vol. 2 - Dynamos, DC Mo- 
tors, construction, installa- 
tion, maintenance, etc. No. 16 

Vol. 3— Testing instruments 
and tests, storage battery 
constr. and repairs. No. 17 

Vol. 4 - Alternating current, 
power factor, alternators, 
transformers. No. 18 

Vol. 5 -AC. Motors, wind- 
ings. maintenance. converters, 
switches, fuses, etc. No. 19 

Vol. 6 -Relays, condensers, 
regulators, rectifiers, meters, 
switchboards, etc. No. 20 

Vol. 7 t- Winng. house light 
and power, circuits, high 



tension, plans, code. etc. 
No. 21 

Vol. 8 - Railways, signals. 

elevators, ignition, etc. No. 22 
Vol. 9-Radio, telephone, 
telegraph, television, motion 
pictures. No. 23 
Vol. 10 -Refrigeration, illu- 
mination, welding, x-ray, 
electrical appliances. Index. 
No. 24 

6,000 fully illustrated pages. 
Priced at only S22 50 for the 
ENTIRE 5ET. Also sold ina%- 
vidualfy for S2.50 each. 




WELDERS GUIDE ^tt-iSSZ&BSX 

welding for sheet metal, spot and pipe wrlds. pressure vet- 
sels and aluminum, copper, brass, bronze and other metals. 
Airplane work, surface hardening, hard facing, cutting, 
brazing, etc. 608 Pages. Fully Illustrated. Only S3. 

CIRCLE No. 10 IN COUPON 



ADDITIONAL IMPORTANT TITLES 



The following Audrl Guides arc all the best in their fields, 
wntten in clear simple fashion, all lavishly illustrated. Circle 
the numbers wanted in the MAIL ORDER COUPON below. 
All books are sent for FREE EXAMINATION. 

No. 3 

No. 7 

No 13 

No 2? 

No 30 

No 31 

No 31 

No 33 

No 34 

No 35 

No 34 

No 37 

No 38 

No 39 

No 40 



No 41 
No 43 
No 43 
No 43 
No 46 
No 47 



TRUCK & TRACTOR GUIDE 1376 Pogei S3 00 

PAINTING & DECORATING MANUAL 417 Page, 3.00 
WIRING DIAGRAMS litsjhl *• Power' 304 Pooet 
SHEET METAL PATTERN LAYOUTS 1153 Pogei 
SHEET METAL HANDY BOOK 448 pogei 
MECHANICAL DRAWING GUIDE 192 Poge, 
MECHANICAL DRAWING & DESIGN 410 Pogcs 
ELECTRONIC DEVICES 304 Pogei 
ELECTRICIANS E HAM' NATIONS 272 Pogei 
ELECTRIC POWfR CALCULATIONS Poge 481 
ELECTRIC DICTIONARY 9000 term, 
POWER PLANT ENGINEERS GUIDE 1568 Poges 
ENGINEERS AND F I RE MANS EXAMS 544 Pogei 
OPERATING ENGINEERS LIBRARY 3 Booh Set 
PUMPS, HYDRAULICS AND AIR COMPRESSORS 

. 1760 Poges 
HOUSE HEATING GUIDE 966 Poges 
MILLWRIGHTS & MECHANICS GUIDE 1248 Pogei 5 00 
DO IT YOURSELF ENCYCLOPEDIA 2 Book Set 8 93 
MAGIC Of LANDSCAPING 128 Poge, I 49 

WATER SUPPLY i SEWAGE DISPOSAL 436 Poges 4 00 
GUIDE TO CREATIVE PHOTOGRAPHY 400 Pages J 55 



2 50 
7 50 
2 SO 
2 50 
300 
300 
2 30 
300 
300 
500 
230 
1200 

600 
500 



MAIL THIS NO-RISK COUPON TODAY! 



THEO. AUDEL ft CO — Self Improvement Publishers Smce 1079- SI 
49 W 33rd Sfretf. New York 10. N. Y. 

Please mail me for 7 days' FREE EXAMINATION the books I have circled at right. 
I agree to mail $2 in 7 days on each book or set ordered, and to further mail t2 a 
month on each book or set ordered until I have paid the purchase price, plus shipping 
costs. If I am not completely satisfied wifh my Audel Guides 1 may return them. 
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□ 



SAVE SHIPPING COSTSI Check here if you enclose complete pay 
meni with order. We pay postage charges You have some return privilege. 
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To guide you to a 
successful future in 



RADIO -TV 

COMPUTERS 

ELECTRICAL 
ENGINEERING 

This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields : 

MISSILES • AVIONICS • AUTOMATION 
SALES • DEVELOPMENT 
ELECTRICAL POWER • ROCKETRY 
RADAR • RESEARCH 

Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of the Milwaukee 
School of Engineering's educational and 
recreational facilities. No obligation — it's 
yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 



MAIL COUPON TODAY! 



Milwaukee School of Engineering 

Dept. PS- 161, 1025 N. Milwaukee St., Milwaukee, Wit. 

Please send FREE "Your Career" booklet 
I'm interested in 

□ Electronics □ Radio-TV □ Computers 

□ Electrical Engineering □ Mechanical Engineering 



Name 

Address 



PLEASE PRINT 



Age- 



City ...„ Zone. State....... „.. 

□ I'm eligible for veterans education benefits. 

Discharge date ms-117 
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Get Ahead Fast . . . with TOP PAY! 

Learn to Operate Big Construction Equipment 

Send for Free Personal Qualification Form Today 

You can be one of America's high-pay operators of giant 
earth- moving equipment I Road building, irrigation, leveling, 
building erection and other exciting fields. Learn the SUKE 
WAY by DOING I Operate our bulldozers, draglines, cranes, 
back-hoes, scrapers, graders, etc. Practical residence courses 
of 220 to 440 hours (depending on equipment chosen) give 
you the actual practice you need. You work with experts who 
show you how. Machines of major makes used. Budget Plan 
available. Ask about OI benefits. 

Others do It, so can you! Act now! Write for free details 
and personal checkup form (no obligation)! 

NATIONAL SCHOOLS OF CONSTRUCTION, Inc. 

10852 W. Wisconsin Ave.. P. 0. Box 192, Dept. S 
Milwaukee 13. Wisconsin 



RUPTU 






D 



BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. 

Now there is a new modern Non-Surgical treatment 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are so certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that gives facts that may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live, play, love and enjoy life in 
the manner you desire. There is no obligation. 
Excelsior Medical Clinic, Dept. H6224, Excelsior Springs, Mo. 



"AMOUNT BIRDS 



ANIMALS, FISH, PETS 

Be a Taxidermist. Save your hunt- 
ing TROPHIES. Have a fine home- 
museum. Hunters, save and MOUNT your beantiful 
UCKS. QUAIL, DICER. TAN skins and FURS. 
Great Fun. .Spare- time PROFITS. 




rpcr ROOK Ms ALL about it. 1I>0 fine 
* ■* ■— -— S*Wa% wild-trame pictures. 48 patres. 
Send TODAY, don't delay. Get this WONDERFUL FREE 
BOOK, MEN AND BOYS. Learn Taxidermy. Double your 
huntinttpleasure. Rush letteror POSTAL today. STATE AGE. 
N.W. SCHOOL OF TAXIDERMY, Dept. 2601 Omaha, Neb. 



m BIG MONEY 

■** Home Applionce Repair 



LEARN 
TO EARN 
MORE... 

QUICKLY 

AND 
EASILY! 



Wide-open field for men of all ages. Millions of Home 
Appliances need fixing . . . Every home is your market 
for Full-Time Career or Spare-Time "Second Income" 
opportunities. Save on your own repairs. N.T.S. 
Shop-Tested HOME TRAINING is streamlined, modern, 
low-cost, practical. Qualifies you fully and you start 
earning early in your course. Includes Tools and Ap- 
pliance Tester. Send for FREE Opportunity Book and 
actual lesson. No Obligation. No Salesman Will Call! 



r 
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NATIONAL TECHNICAL SCHOOLS 

Lot Angeles 37, California 



Dept. HC-1 1 



Nam* 

Address. 

City 



- Ags. 



. Zone 



. State- 
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[Continued jrom page 14] 

that. All three were one-lungers, with 
kerosene lamps, and no windshields or j 

tops. Klein, Waterloo, Iowa. 

. . . We bought our first car in 1901. 
It was a Locomobile Steamer and we 
stored it in a public livery stable. When 
we wanted to use it, we pushed it out 
onto the street. We then put a handful 
of cotton waste saturated with gasoline 
in the gutter, placed the "torch" (a piece 
of iron bent in a V about 14 inches long) 
over the waste— one end on the curb and 
the other in the street. The waste was lit 
and in about 10 minutes the torch was 
hot. We picked it up with blacksmith 
tongs, inserted it in a hole under the 
boiler, and turned on the gasoline. In a 
half-hour we had sufficient steam pres- 
sure to get in the car and go for a 20- 
mile drive. 

It was not until 1904 that we were 
required to get a license (in Philadel- 
phia). We went to the boiler-inspection 
department for the license certificate. It 
had a red number in an upper corner. 
At a hardware store we bought numbers 
to correspond, nailed them on a piece of 
wood and hung same on the back of the 
car. Gasoline was eight cents a gallon 
and no tax. 

L. C. Humphries, St. Petersburg, Fla. 

The Long Way 'Round 

In August PS, you used an idea I 
sent in (and was paid for) in "Hints 
from the Model Garage." It told how to 
remove paint scuffs from car bumpers. As 
is typical of this 
page, my name was 
not used. 

Recently my 
brother, who lives in 
San Diego, visited 
me and we were dis- 
cussing PS. Imagine 
my amusement when 
he told me at some length about a dandy 
little hint he'd found for cleaning bump- 
ers, and how successfully he'd used it. 

C. H. Hardy, Whittier, Calif. 

He's Against Propping Pisa 

Tell that Reno, Nev., resident ["PS 
Readers Talk Back," Nov.] he'd better 
stick to the slot machines and not add 
to the worries of the Government Com- 




free 



Allied 

MONEY-SAVING 1961 

ELECTRONICS CATALOG 



444 PAGES 

COMPLETE 
UP-TO-DATE 

only down 

n orders up to $50; 
only SS down up to 
$200; $10 down 
over $200 




SAVE MOST ON 

EVERYTHING IN ELECTRONICS 

Send for this leading, value-packed catalog 
featuring everything in Electronics, in- 
cluding products available only from 
allied. Whether you're a kit builder, 
experimenter, hi-fi fan, Amateur, service- 
man or engineer, you'll save most on: 

* KNIGHT-KITS 1 -Best in Build-Your-Own 

* Everything in Stereo High-Fidelity 

* KNIGHT * Super-Value Stereo Hi-Fi 

* Tape Recorders I Phono Equipment 

* TV Tubes, Antennas, Accessories 

* Parts, Tubes, Transistors 

* Everything in Tools t Technical Books 

* Amateur Station Equipment 

* Citizen's Band 2-Way Radio 

* Public Address A Paging Systems 

* Latest Test & Lab Instruments 

SAVE on everything in Electronics 
at allied — get fastest shipment, 
expert personal help, easiest-pay 
terms, satisfaction guaranteed or 
your money back. Send coupon 
for free 1961 allied Catalog. 



YOU CAN DEPEND ON THE WORLD'S 
LARGEST ELECTRONIC SUPPLY HOUSE 



our 40th 
year 



ALLIED RADIO 

ALLIED RADIO, Dept. 7-A1 
100 N. Western Ave., Chicago 80, III. 

□ Rush FREE 1961 Allied Catalog No. 200 
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.Zone_ 



_State_ 



CONTINUED 



Transistor Pocket 



Radio Transmitter 

if Broadcast to Any Radio it Secret Wireless Microphone 
if Walkie Talkie if 1000 Uses if Fun t Entertainment 

Broadcast to home, car or portable radios. Useful com- 
panion to pocket transistor sets. Use as wireless Inter- 
com, field phone, talk from car to car. With one or 
more radios serves as Public Address System, Elec- 
tronic Nurse, etc. Practice speech, dramatics, 
4 'phony' * broadcasts, joke & Ghost effects, etc. 
Fun at parties, celebrations, etc. 

New Electronic Marvel $9.95 

In shirt pocket. Size of clearet packaee. Only 
3Vfcx2Vfcxl". Easily concealed. 
Compact size & 400-hour battery 
life made possible by transistor 
circuit. Crystal microphone. Trans- 
mits on retrular radio band, ad- 
justable tuninir either with regular 
station or between stations. Certi- 
fied to meet FCC requirements. No 
license needed. Ready to operate. 
Standard 9 v. battery. Guaranteed. 
(Battery 79c). Complete, except 
battery. Postpaid <£<j grj 




Only 



Detroit 7. Mich. 




JOHNSON SMITH CO.. Dept. 934 

POCKET TRANSISTOR RADIO 

Low Price! Smart Design I Size of ciearet 
package, yet thrilling performance. 
Weighs only 3 ounces. Listen to music, 
sports, news, variety programs on your 
personal portable. Modern ivory & blue 
plastic case, gold metal grille. Complete 
broadcast band. On-off switch one end. 
Uses standard penlight cells ( included t . 
Guaranteed. Complete, ready for im- 
mediate playing. Postpaid ffe QC 
only ^ 

Johnson Smith Co., Dept. 934, Detroit 7. Mich. 

POWERFUL ELECTRIC GENERATOR 

Cost Over $20.00 New! While They 
Last. $3.95. Generates Up to 100 Volts. 

Use to generate electricity to ring bells, JJ 
light up lights, as a medical battery, de- I 
liver terrific electric shock as Joke, f 
many electrical experiments, class- 
room uses. etc. liand crank or ifear ClI*^ 
wheel drive. Made by leading elec- *i 

trlcal companies. Each has mag- 
nets (alone worth more than total cost) . 
generating armature, wire leads, gear 
crank, ready for use. Most new (never 
used). Several styles. Gov't surplus. 
Postpaid $3.95. 

Underwater Electronic Detector 

Gov't. Surplus. Cost S200.00: Special $7.95. 

detector or use parts for other devices such 
pick-up, etc. Wt. 30 lbs. F.O.B. Detroit. Only. 

100X Magnifying Projector 

— Enlarges Pictures, Printing, 
& Objects ! — Full color I 

Nt.IV I Electric Magna-Vuc Optical In- 
strument projects & enlarges clippings, 
pictures, sketches, objects in full nat- 
ural color, correctly & readable. Project 
on wall, screen or table. MAGNIFIES 
100 AREAS. Enlarges any material up 
to 3V 4 x4-in. to 32x40 in. For home, school, 
class, business, shop use. Also make 
signs, sketches easy from any copy. 
Enameled steel, 10x7Vi-in. high. Quality 
2" focusing lens. Operates on standard 
110 volt current. Money back KJI OS 

guarantee. Price Postpaid ?4i30 

DeLuxe Streamline Model. Black plastic case, 
with handle & better quality lens. Postpaid $7.95 
JOHNSON SMITH CO.. Dept. 934, Detroit 7, Mich 

Catalog -moo Novelties 10c 

NpWjUV Send 10c for amazing catalog of novelties, live animals. 

scientific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, unusual seeds, gadg- 
et timesavers, cameras, optical goods, projectors, 
k?v.->>^§ movies, lucky jewelry, religious novelties, disguises, 
wb^L^ir m musical instruments, stamps, coins, puzzles, fortune 
tellers, radios, auto & bike accessories, telescopes, magnifiers, com- 
passes, banks, smokers' gadgets, artists' supplies, printing sets, en- 
gines, motors, shockers, knives, billfolds, fireworks, guns, rifles, 
I ports, books, games, plants, etc. Send name, address & 10c to: 
JOHNSON SMITH CO.. Dept. 934 Detroit 7. Mich. 






990 



10-ln. Balanced Throwing Knife ?S t SBfc 

use. Double-edged penelratlnsr point. Hard hitting. Balanced for easy 
accurate throwing-. Cutlery steel. Only 99c (Sheath 50c. Knife 
Throwing Book ISC). Johnson Smith Co., Dept. 934, Detroit 7, Mich. 
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mission for Vigilance for the Stability of 
the Bell Tower of Pisa. 

Where on earth would they get a crane 
big enough to hold up the tower till the 
cement is dry— let alone lift it? 

Let the thing fall; look at all the work 
it'll create. 

Ken Patros, LaCrosse, Wis. 

Building a $20 Dinghy 

I put together your $20 dinghy [July] 
and I'd like to suggest to other readers 
planning to build it that it might be worth 
the time and money to add a few more 
inches of freeboard. I've been swamped 




once. Still, it has been a wonderful 
dinghy for our boat and we've had a lot 
of fun in it. 

D. Johnston, Grosse Pte. Park, Mich. 

Hoist by Our Own Petard? 

May I take a pot shot at Paul Kearney 
["A Safety Expert Rates the 1961 Cars," 
Oct.]? He says: "The most dangerous 
type of car built, the convertible, is enjoy- 
ing its highest ratio of sales in history." 
Fast selling, yes; but the convertible isn't 
any more dangerous than the thin-topped 
things called hardtops. Furthermore, they 
have stronger frames than those used in 
other cars. 

Any hesitant buyer should check his 
back issues ["I Say Convertibles Make 
Sense," Apr. '59] . Writer Hubert Luckett 
states: "A canvass of the major safety 
agencies and insurance companies failed 
to turn up any evidence that convertibles 
are any more dangerous than any other 
car." 

Roger Schlegel, Eau Claire, Wis. 

Rustproof Shutter Latches 

I have the answer for the man who 
wants ornamental shutter latches made 
of plastic ["I'd Like to See Them Make," 
Oct.] : They'd never stand up. What he 
should get are aluminum ones, painted 
black. These cost about $1 a pair and 
look exactly like wrought iron, but are 
completely rustproof. I bought mine in a 
local hardware store. 

Frank H. French, Baltimore. 
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quarterly 



on your savings account... by mail! 
it's safe and more profitable" 



SAYS A. G. NEU MEYER, 
President, 
First Western Savings 




First Western Savings, Nevada's largest, and 
Southern Nevada's oldest savings associa- 
tion, operating under the savings and loan 
laws of the State of Nevada, is able to offer 
higher than average interest rates because 
we are located in the fastest growing area in 
the nation, where dollars are needed to 
finance our remarkable growth. We pay 
more for this money and in turn, because of 
our dynamic growth economy, earn more 
money on our lending program than would 
be possible in a slower growing area. Specifi- 
cally, on December 6, 1959, the United 
States Census Bureau revealed that our area 
is growing at 4.1 times the Los Angeles rate, 
and 10.6 times the national rate! 

The current interest paid to First Western 
savers is: 5Vi % per year on accounts of 
$5,000 or more, and 5]A% per year on 
all others. 



We have paid substantially higher rates 
year in and year out to our more than 1 8,000 
prudent savers from all fifty states and fifty- 
one foreign countries. In fact, this new rate 
follows 18 consecutive interest payments to 
First Western savers of 5% per year or 
more! 

Saving by mail at First Western, is easy, 
and most profitable. We arc no further away 
than your mail box. To open an account 
send check or money order. To transfer an 
account from your present financial institu- 
tion, just send your passbook or certificate 
to us. We'll attend to all the details. 

Remember: at First Western interest is paid 
quarterly on all accounts. Withdrawals have 
always been paid instantly. Airmail postage 
is prepaid both ways. Funds received by the 
15th of any month earn from the 1st. $1.00 
opens an account. 



Mail funds to: 
FIRST WESTERN SAVINGS 

AND LOAN ASSOCIATION. DEPT. G 

118 Las Vegas Blvd., South, Las Vegas, Nevada • A. G. Neumeyer, Pres. 

RESOURCES OVER $38,000,000 00 
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Sworn statement f% from Chas. Lemming reads 



"After 
starting 
my own 

business 




• If you want to be inde- 
pendent — free from lay- 
offs, bosses — start profit- 
able, year 'round business 
of your own. Ours it NOT a lease pro- 
position. You own the machine, y ou 
work when and where you please, 
and all the money you take in is y our 
own . FREE book tells you how. 



MAIL COUPON TODAY FOR FREE BOOK 



VON SCHRADER MFG. CO. 

1 1 1 "D" PI., Racine, Wisconsin 

Without obligation rush your FREE book- 
let about how I can start my own permanent, 

Erofitable electric Upholstery Cleaning 
tin hum 

Name 




Address. 
City 



.Zone. 



State. 



Not everyone does as well.. . 
Mr. Lemming owns two machines 

In city of less than 50,000, Mr. Lemming started his 
own business after filling in coupon like one below. 
He averaged $100 a day during first year, some days 
$200. F. E. Doran grossed $1050 in single month. 
Geo. Held grossed $300 in one week. 

How much you earn depends largely on you. No 
special skill, no large investment required for our 
electric upholstery cleaning machine. Start spare time 
until full time justified. Hire helpers as needed. 

NO SHOP NECISSARY • You clean upholstered furni- 
ture on customers' premises — homes, hotels, motels, 
etc. Auto upholstering, too. No hauling; operate from 
your home. Watch business grow as satisfied cus- 
tomers tell friends. Supplies cost little, profits high. 





SkPLASTI-FORM 

MYSTERY MACHINE 

turns Kitchen Table into 
Manufacturing Plant I 



RUSH REPLY for 



100 
the 



your new, FREE collection of 
all-different World-Wide stamps. Newest issues of 
year — pictorials, commemoratives — bi-colors, mint 
and used. Get Togo "Summit Meeting" stamp, Nether- 
lands KLM, South African Antarctic, colorful mask stamp 
of new Upper Volta Republic, many more. Many of these 
are in limited circulation, so you'll have them first. Supply 
limited, only one to a collector. Send for this valuable free 
collection and other stamp offers for approval, today. 
Rush reply, 10c for handling to GARCELON STAMP 
CO., Dept.PSIX Calais, Maine. 



GARCELON STAMP CO., Dept. PSIX 

Calais, Maine. Rush FREE 100 Different Stamps, other offers. 

Enclosed 10c for handling. (PLEASE PRINT). 



I 
I 
I 
I 
I 
I 
I 

-I 



LAMINATES • 

MOULDS • PLATES • ENCASES 

Sensational new device with endless applicaUons. Sets up on any 
small table, does more than a dozen machines 10 times its size. Any- 
one can operate, even teen-agers or grandparents. Most exciting; 
home-business development in 50 years! 

ssflMIMNMIIMMnMNHH 



From any small model, your Plastl-Form Machine moulds 
thousands more for pennies each, even if original cost $10 
or more. Bronzes baby shoes for U usual cost. Laminates ^ 
practically anything in permanent plastic seal-every rain- | 
bow color, or chrome, silver plate, etc. Wall placques selling | 
up to 115 in stores duplicated for 50e. Makes over 15,000 | 
items to sell belovi market prices, and still make huge profits.' | 

Get Orders by Mail. . .We help Finance Youl ■ 

Complete "Business-by-MaiP* Plan brings cash orders from 
everywhere, no matter where you live - from families, 
stores, factories. Don't hold back if short of money. Cost la 
small A we help finance you. Write for FREB Plastl-Form 
Booklet, Table-Top Mfg. Ideas A Home Mail -Order Plan. 



ah TNia 



Complete Revealing 
Plesli-fortn Machine 



PLASTI-F0RM CO. SS 




30 POPULAR SCIENCE JANUARY 1961 



RCA training at home can be the 
smartest investment you ever made 



Look what 
yoo get in 
the Course in 
Radio and 




40 



EXPERIMENT 
LESSONS 




Each containing absorb- 
ing, practical experiments 
.bound together in 20 
books. 



40 



SERVICE 
PRACTICES 




Full of practical, time-sav- 
ing and money-saving serv- 
icing tips, bound into 20 
books. 



Fundamentals 

PLUS ALL THIS AT NO EXTRA COST- 

15 KITS I ■ 



to build a Multimeter, 
AM Receiver and Sig- 
nal Generator. Kits 
contain new parts for 
experiments, inte- 
grated so as to demon- 
strate what you learn in 
the lessons and to help 
you develop technical 
skills. Each kit is fun to 
put together! 




MULTIMETER 

A sensitive precision meas- 
uring instrument you build 
and use on the job. Big 
4V4" meter with 50 micro- 
amp meter movement. 
20,000 ohms-pcr-volt sen- 
sitivity d-c, 6,667 a-c. 




AM 



RECEIVER 



Have the satisfaction of 
building your own radio 
receiver with this high- 
quality 6-tube superhetero- 
dyne set. Big 5" speaker, 
fine tone! 











* • 









SIGNAL 
GENERATOR 

A "must" for aligning and 
trouble-shooting receivers. 
Build it for your own use. 
170 KC to 50 MC funda- 
mental frequencies for all 
radio and TV work. 



Also, comprehensive, fully-integrated home study courses Practical work with the very first lesson! Pay-only-as- 
in • Television Servicing • Color Television • Electronics you-learn! No long-term contracts to sign! No monthly 
For Automation • Transistors. Stake out your future in installments required. Pay only for one study group at a 
electronics with any one of this wide variety of courses, time, if and when you order it! 

SEND FOR FREE HOME STUDY CATALOG TODAY! 



RESIDENT SCHOOL COURSES 
in Lot Angel*, and New York City offer 
comprehensive training in Television and 
Electronic*. Day and Evening clatiei. Free 
Placement Servie*. Catalog fra* on requeat. 



RCA INSTITUTES, INC. 

A Service of Radio Corporation of 
America • 350 W. 4th St.. New York 
14, N. Y. • 610 S. Main St., Los An- 
geles 14, Calif. 





The Most Trusted 
Name in Electronics 



RCA INSTITUTES, INC Home Study School. Dept. PS-U 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, rush me the FREE 64-page illustrated booklet "Your Career in 
Electronics" describing your electronic home study training program. No salesman 
will call. 



Name- 



Address..,.. 
City — 



..Zone .State 



Veterans: Enter discharge date... 



CANADIANS — Take advantage of these tame RCA courses at no additional cost. 
No postage, no customs, no delay. Send coupon to: RCA Victor Company, Ltd., 
5581 Royalmount Ave., Montreal 9, Quebec. 
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Would You Like to Make 
1,000*3 Month? 



$ 




That's what Stanley Hyman 
has made selling the 
amazing new PRESTO 
Fire Extinguisher 

All over the Cnitcd States, more and more 
men and women report large profits from 
Introducing the new Presto Fire Ex- 
tinguisher. And no wonder! 11,000 people 
died In Ores last year! Over half were 
women and children! Civilian defense au- 
thorities have said that in the event of 

atomic attack regular Arc-fighting forces ctakji cv uvuam 
will he fighting large fires and that the aiAWLti miman 
people must he equipped to take care instantly of the little fire that 
might so easily hecome a big one. So an eager public has been 
/"J ~_ waiting for a handy new kind of Are extin- 

j >y guisher — one without the drawbacks of large, 

jyjy jP bulky, expensive models. Now it's here. 

Over 3 Million Prestos Already Sold! 

Presto salesman H. J. Kerr reported making 
$20 a day. William F. Wydallis — $15.20 an 
hour. Peter Zuecaro. a beginner — $1B9 in 
one week. And this report from Stanley 
Hyman: "I have been selling the Presto 
Fire Extinguisher for well over a year 
and have found it to be the fastest 
money-maker and quickest-selling item 
ever produced. If a man demonstrates it 
intelligently, sales follow automatically. 

"I have made an excellent living with 
the Presto Fire Extinguisher, having 
made over $1,000 a month. Presto is 
a 'natural.' " 

How You Con Moke 

Good Money Too 

You can make good money in this way 
too! Just start introducing this new 
kind of fire extinguisher lo civil defense 
workers, owners of homes, farms, cars, boats, 
filling stations, buses, trucks, factories, of- 
fices, in your locality and to stores for re-sale. 

The Presto is so light — so small — so handy 
— even a child can put out a blaze with it. 
So inexpensive ($4.95) anyone can alford it. 
Yet its contents (a new wonder chemical 
developed during the wart have been rated 
1.5 to fi times as effective as other extin- 
guishing agents on an equal weight basis! 




Ends fire fast 
as 2 seconds 

Contents 1 .5 
to 6 times 
more effective 
on an equal- 
weight basis 

Weighs less 
than 1 lb. 

Fits in palm 
of hand 

Never cor- 
rodes or de- 
teriorates 

Costs only 
$4.95 

Guaranteed 
for 20 years 



Nationally Advertised 

And what sales advantages for you — as com- 
pared with large, bulky extinguishers that 
cost 4 times as much and are 8 times as 
heavy! Presto is easier to use. No pumping 
— no heavy tank or tangled tubes to strug- 
gle with. Just a twist of the knob . . . and 
flames disappear as fast as 2 seconds! 



Mail Coupon to Get Started 



You 



We give you FREE printed sales aids, 
are not required to invest a penny. 

Get started now. Every day you hesitate 
may cost you SIO, 515, or even SSO you 
could otherwise be making. Mail coupon 
NOW for everything you need. 

MERLITE INDUSTRIES. Dept. P-16A 

114 East 32nd St., N. Y. 16, N. Y. 



■ MERLITE INDUSTRIES, Dept. P-16A, Presto Div. 1 

■ 114 East 32nd St., New York 16, N. Y. 

| Please send me illustrated sales literature, liberal profit plan, ■ 

- order blanks — everything I need to start making good money _ 

J Introducing Presto to my area. » 

I I 



(Please print plainly) 



Address 



* Zone No. 

I City (If any) .... State 

I IN CANADA: Mopa Co.. Ltd., 371 Dowd St., Montreal 1. 



P. Q. I 





4 4 4 

YOU 

can 
acquire 

| AMI AT HOME! 

LAffff EARN LL.B. DEGREE 

Legally trained men win higher positions and bigger success in busi- 
ness and public life. Greater opportunities now than ever before. 
We guide you step by step. You train in spare time. Degree of LL.B. 
We furnish all text material, including valuable 14-volume > Law Li- 
brary. Low cost, easy terms. Get full details. "Law Training for 
Leadership" and "Evidence" books FREE. Send NOW. 

Accredited Member. National Home Study Council. 
LASALLE EXTENSION UNIVERSITY. 417 South Dearborn Street 
A Correspondence Institution Dept. 183L Chicago 5. III. 



i'LASTEX INDUSTRY needs manufacturers on small 
scale for big production of Lamps. Clock Stands. Art 
Goods. Novelties in Plastic Marble imitation. No Ex. 
perience necessary. 1/2C material makes regular 10c 
store sellers. Moulds furnished for fast production. 
Small Investment brings good profit. Big wholesale 
orders now being placed. Ambitious men have chance 
for real prosperity and Job security. Our NEW FREE 
hooklet will Interest and benefit you. 
PIASTEX INDUSTRIES. Dent. 2. 3400 Third Ave.. New York 56, N. Y. 



75 POWER 



TELESCOPE 
25X-45X-75X 




New 3 in one telescopes, 3 variable 25 X- 
45X-75X magnification. Brass bound. 
25 power for ultra bright Images 
45 A; 75 power for long range. 

Guaranteed to bring distan t^^^_ 1— \*seZ^^~ Mn 
.-.tars, moons. ob- ^^^s^P^--ti*MB^Ss^^^^^ , 

jects. sports 75 I I I anywhe re near 

times closer. this amailnir low price. 

American made. 5 sections. Opens 
36" closes 1 ft: contains 4 ground & 
polished lenses. Can also be used as powerful 
compound microscopes. Directions Included. Mass 
production enables us to offer telescope complete at $3.9S 
postpaid. Money back guarantee. Get vours 
CRITERION CO.. Dept. psb-91. 331 Church St., Hartford. Conn. 



DEGREE IN 

27 or 36 M OS. 




ENGINEERING 
SCIENCE 
MATH 



AccBi.cn a tep year-round program prepares for early employ- 
ment In fields of Science and Engineering. Regular 4-year 
program for B.S. Degree completed in 3 6 months, special 
engineering degree, program In 27. Classes start January. 
March, June, July, September. Quality education. Grad- 
uates employed from coast to coast. Government approved for vet- 
eran training. Students from 50 states, 4 0 countries. 20 build- 
ings; dorms, gym. Campus. Save time and money. Karn 
board while studying. Write for catalog and complete information. 



INDIANA TECHNICAL COLLEGE 



I 



611 E. Washington Boulevard, Fort Wayne 2, Indiana 
Please send me free Information on Bachelor's Degree Pro- 
grams in Engineering and Science as checked below: 



□ Aeronautical Engineering 

□ Chemical Engineering 

□ Civil Engineering 

□ Electrical Engineering 

□ Electronic Engineering 

Name 



□ Mechanical Engineering 

□ Metallurgical Engineering 

□ Physics 

□ Chemistry 

□ Mathematics 



Address- 



32 POPULAR SCIENCE JANUARY 1961 



Cc 



aterial 



LET FACTORY EXPERTS 
GUIDE YOUR HANDS 
THRU ANY AUTO REPAIR, 



Illustrated step-by-step manual Is GUARANTEED 
to make any auto fix-it job a breeze for you — or 
you don't pay a single pennyl 



Suppose you had an automobile 
factory engineer standing 
right beside you guiding your 
hands through every step of even 
the toughest car repair fob I 

That's what It's like when you 
Use MOTOR'S famous auto re- 
pair manual, the "Bible" of auto 
mechanics from coast to coast. 
In detailed step-by-step instruc- 
tions and crystal-clear "show- 
how" photos and drawings, the 
makers of 25 different automo- 
biles give you their "tricks of the 
trade" for saving time, work, 
and money 1 

f liminat es Guesswork 

You just can't go wrong be- 
cause you are following the ap- 
proved, recommended methods of 
the men who actually designed 
and built the cars. Nothing Is 
left to the imagination. They tell 
you what tools to use, where to 
start, what parts to replace, how 
to finish the job fast. 

Whether it's a simple carburet- 
or adjustment or a complete 
overhaul, you just look up the 
problem In the giant Trouble- 
shooter Index, turn to the right 
page, and follow the easy instruc- 
tions. Before you know it the job 
Is done — and done right! 

Turns Beginner Me- 
chanics Into Expert j 
Saves [xperts Tim*, 
Trouble, Monty 

This big, new revised 
edition brings you the 
"meat" of 176 Official 



shop manuals at your fingertips 
- engines, automatic transmis- 
sions, ignition systems, carburet- 
ors, fuel pumps, power steering, 
brakes, generators, distributors, 
dash gauges - practically every 
part of every popular American- 
made car, 1953 thru 1960. 

Everything you need to know Is 
simplified and illustrated In over 
1100 double-size pages with 2.850 

Ehotographs and drawings. This 
uge book - almost a foot high — 
contains 225,000 service and re- 
pair instructions, plus 30,000 es- 
sential specifications and 195 
"Quick-Check" charts for fast 
reference on the job! 



THIS GIANT 1,100-PAGE 
MANUAL - ALMOST 1 FOOT 
HIGH - SENT FREE 
FOR 7 DAYS TRIAL 



Sam* FREE Offer on 

MOTOR'S New Truck Manual 

Brand new I Covers EV- 
ERT job on EVERY 
popular make gasoline 
and Diesel truck made 
1952-1900. FREE 7-Day 
Trial. 



Coven All Models 


- 19S3 thru 1960 


Buick 


Hudson 


Cadillac 


Imperial 


Chevrolet 


Joep 


Chrytlor 


Lincoln 


Continental 


Mercury 


Corvair 


Nash 


Dart 


Oldsmobil* 


Do Sat* 


Plymouth 


On doe 


Pontlai 


Edtal 


Rambler 


Falcon 


Studebakar 


Ford 


Thunder bird 


V alia.nl 



Whether you're a beginner or 
expert mechanic, you'll find your- 
self breezing through jobs that 
you used to think were tough 1 

SEND NO MONEY 

— TRY BOOK FRff 

Enclose nothing with the coupon. 

Pay nothing to the 
postman when he de- 
livers your copy. Make 
the Manual prove what 
It can do (or you by 
actually trying it for a 
week. Unless you agree 
that this Is the greatest 
time and work saver 
that's ever come along, 
return it and owe noth- 
ing. Mall the coupon to- 
day ! MOTOR ROOK DEPT., 
DESK 121. 2S0 Wail 
53tk Street, New York 
19, N. Y. (Schools, Book- 
stores: Write /or dis- 
counts.) 



3,000,000 USERS CAN'T BE WRONG!. 

Y ts, thrum million copies sold. Used by 
U.S. Army an*) Nary. Praised by beginners and experts. 




"1 amazed myself and my 
friends. Now do jobs that 
stumped me before," says 
beginner M. •allcxky. 
Hew Jersey. • 




"Paid for Itself on the 
first two Jobs and saved 
me valuable time by elim- 
inating guesswork," says 
evert W. Schrop, Ohio. 




MAIL COUPON NOW FOR FREE TRIAL 

(Attach to postcard for last action) 



MOTOR BOOK DEPT. 

Desk 121. 2S0 W. SSth St., New York 19, N. Y. 

Rush to me at once (check box opposite book you want) : 

□ MOTOR'S New AUTO REPAIR MANUAL. If O.K.. I 
will remit $2 In 7 days, »2 monthly (or 2 months and a 
final payment of SI 95 (plus iit delivery chargea) one month 
aft?r that. Otherwise I will return the book postpaid In 7 days. 
(Foreign price, remit tlO cash wttk order J 

□ MOTOR'S New TRUCK REPAIR MANUAL. If O.K.. I 
will remit S3 In 7 days and S2 monthly for 3 months, plus 
45< delivery charges, with final payment. Otherwise I will re- 
turn book postpaid In 7 days. (Foreign price, remit til cash 
with order.) 



Print Name Age> 

Address 



City... 



.Zone State. 



r I Chech' bo. and »av* 4Sc delivery charge by encb'Mlng WITH 

I I otupun In envelope entire payment of $7.93 fur Auto Repair* 

Manual tor *!» f.r Truck Itepair Manual i .same return-refund privilege. 
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GAIN 60 SMUSCLESi 



Olson Radio Catalogs 
FOR ONE FULL YEAR 




* 8 Different Issues 

* All Bargain Packed 



FREE One Year Subscription to 
OLSON RADIO'S Fantastic Bargain 
Packed Catalog-Unheard of LOW, 
LOW WHOLESALE PRICES on Brand 
Name Speakers, Changers, Tubes, Tools, Hi-Fi" », Stereo 
Amps, Tuners and other Bargains. 



ANOTHER OLSON BARGAIN! 



TRANSISTOR 

6 RADIO 




if With Battery, Earphone & Cate 

$1£88 N0 2 R , A .r 373 
I W $32.00 

6 transistors and germa- 
nium diode in powerful 
superheterodyne circuit. 
Features; push-pull audio 
output, tunes standard 
broadcast band. Built-in 
PM speaker, personal ear- 
phone jack, and finest im- 
ported leather carrying 
case. Size 2-2 3" W x 4-1 2" 
H x 1-14" D. Styles may 
vary slightly. 

9 VOLT RECHARGEABLE BATTERY & CHARGER 
• Recharges battery overnite $^69 
Sg5^ • Play* 12-15 hours No. BA-74 



MAIL COUPON TODAY 



Fill in coupon below for your FREE one year sub- 
scription to Olson's Bargain Packed Catalog. To 
order above merchandise, simply check quantity 
desired and send remittance along with coupon. 
(Include enough for postage or parcel post ship- 
ment. Send S2.00 deposit for C.O.D. orders.) 

□ FREE OLSON CATALOGS FOR ONE YEAR 

□ No. RA-373 Radio @ $16.88 □ 2 for S32 

□ No. BA-74 Battery & Charger @ $2.69 



NAME 



ADDRESS 
CITY 



ZONE 



_STATE. 



OLSON RADIO 

CORPORATION 



516 S. Forge St., Akron 8, Ohio 
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FREE Photo in to thrillinc MINUTES a day. as I hi»c done 

Book Ot , W* »d MILLIONS in 35 Years." siyi JOHN SILL. 
Stroni Mtn ZJ. 

_ ' ~ *. Send for ALL these 5 famous 

_ PICTURE-PACKED COURSES 
*f#w to make YOU a SUPER-MAN. 

Ajtm (formerly $5.00 ea.) For Limited Time 

YOURS FREE 

1. How to GAIN MIGHTY ARMS ._. _,. . - , 

2. How to GAIN A BIG CHEST *BJ*m *W I * 

3. How to GAIN A MIGHTY BACK _ 

4. How to GAIN POWERFUL LEGS * 

5. How to GAIN A GRIP OF STEEL 
Sand 10c for poitaga for oil 6 ilomi. 

Slot, your eg. J0WETT INST. Dept. PS-11. GREAT NECK. N Y. 

IT'S EASY TO ROLL OUT THIN LINES with 

Abate PAINT STRIPER 

You can do professional striping on furni- 
ture, boats, autos, bike's, plywood, etc. 
Master Striper rolls out uniform lines on 
wood, glass, plastic, ceramics, almost any 
surface with paint, temperas, glue, textile- 
paint or underglaze; also used in industry. 

TYPE M Tool with I/IV rollor tip. . 
Other s.zs Tools (1/64-. l/32\ 3/«4\ /v*V'' T MAKES 

S/64-. 3/32". l/8-)ea 2-00 / CLEAN, 

Extra Rollar Tip*. SiiM abova. *a 1.00 J / STRAIGHT OR 

CURVED LINES; 

STRIPE KIT — 5 combinations 3.50 y* VARIOUS WIDTHS 

(COD i. Pottaga Collect) AVAILABLE. 

Dealers: write today! 

WENDELL MFG. CO.. * 23 * VBfc 0 Ago»%- fS7' 39 
S3 

Men needed now for good payinv jobs In booming road and con- 
struction work. Learn operating or repair-rebuilding of heavy road 
machinery, cranes, bulldozers, earth carriers, etc. Actual "on the 
Job" tram in;:. 5 to 13Vs week courses. Classes start every Monday. 
Reserve your space now. Complete catalog and reservation facts 
FR^TE. Approved for veterans. Write 

/Sfn>i>* TECHNICAL INSTITUTE 

\S/€M!jfyL Attn.: S.A. Hutch, Box 368. Braidwood. III. 

-'J'M^, j Learn at Home in Spare Time... 

L , ? ■' ^~77,i^ EARN BIG MONEY 

\ 'L ~~'- iJoT, y /FAW_T/ You don't need previous training 
'.n.l\-4f~~f-Jl I or art ability with the "Famous 
i-ffSrXj^,/- / System of Manual Training!"* 
A ,*:CSeS-{£zzJi With this modern streamlined 
method, you learn rapidly, easily 
...start to cartoon immediately, 
td For without tedious study or exercises. 

WIDE DEMAND FOR CARTOONISTS WE SUPPLY EVERYTHING As 

. . . EARN WHILE YOU LEARN our student, you receive FREE of 

...Magazines, newspapers. extra cost a big 15-piece Profes- 

movies. television, ad agencies- sional Kit with all equipment and 

all are searching for new cartoon ma . teni } ls . y ? u „ n T I i and valuable 
ideas and talent. As a successful. help y0U 

Continental-trained Cartoonist. araw any numan P° se 

your earnings are not limited. GET ALL THE FACTS FREE... Big. 

Many of our students start earn- colorful Free Catalog gives all 

ing after first few lessons. A details, plus pages of useful infor- 

wonderful pastime, too. mation. Use coupon now. 

C^" Continental Schools, Inc. 

* _ **I 0EPT. PS-t. 4201 S. BROADWAY, LOS ANGELES 37. CALIF. 

■J*& ' 

■ I'^'&lW Continental Schools, Inc. 
<**a ~~J*2W De P f - ps -'. 4201 s - Broadway, Los Angeles 37, Calif. • 
* /t5r ■ Please rush me your Free Catalog and other informa- J 
„«avB " on by return mail. No charge or obligation, no sales- | 
^ I man will call. | 

, H| NAME I 

IfFM I ADDRESS | 

I CITY ZONE STATE J 




get into operating or repairing 

EARTH MOVING EQUIPMENT 





Jterial 



Fill the Gaps in your Family's Education 

with the amazing MADE SIMPLE 

SELF-TEACHING Encyclopedia 




New, Richly-Bound, Matched Library Volumes Uso Everyday Situations to Teach Science, 
Business, Cultural and School Subjects; Assure Complete Mastery for Faster Job 
Advancement; Better School Grades, Richer, Fuller living-!r» Just 15 Minutes a Dayl 



Now — the famouf. proven MADE 
SIMPLE method offers you an edu- 
cation worth hundreds of dollars for 
pennies a day! Complete practical 
instruction in science, business and 
cultural subjects that you use every 
day for the children in school, 
mother at home, dad in his work 
and everybody in all their social 
contacts. 

You can master these subjects in 
as little as 15 minutes a day, in 
weeks instead of years, with these 
books that are recommended by par- 
ents and noted educators for all 
age groups. 

Learn Whenever Teu Want — Like 
Having Private Instructors In Your 
Own Home 

This MADE SIMPLE SELF- 
TEACHING set is the only ency- 
clopedia that makes important 
subjects part of your general knowl- 
edge instead of having to look in 
books to solve every problem. It 
covers practical, useful subjects in 
everyday language. It's like having 
private instructors in your own 
home. Learn at your own pace. No 
outside work, nothing else to buy. 
The books start from the beginning, 
assume no previous knowledge and 
lead you quickly and carefully 
through the entire subject. Prepared 
by experts for adults working with- 
out supervision, they also perfectly 
supplement classroom texts, which 
contain confusing technical language. 

Beautiful Library Volume* 

Perfect for Learning, Brush-Up, 

Permanent Reference 

Whether you want to learn for 
the first time, review subjects you 
forgot or use for ever-ready refer- 
ence, you could find no better set- or 
price. These handsome 7 l A x 10 Vi 
inch, 24-carat gold imprinted,' 
matched library volumes are not di- 
gests or outlines. Every point is 
made absolutely clear by illustra- 




tions and simple step-by-step ex- 
planations, using everyday situa- 
tions. No half -answers to confuse 
you, no cross-references to make you 
use several books to get information. 
Alt the books teach you naturally, 
without memorizing long lists of rules. 

Complete Explanations, Simple 
Illustration! Make Every Point 
Clear— No Previous Knowledge 
el the Subject Required 

Here's how complicated subjects 
arc MADE SIMPLE. In PHYSICS 
MADE SIMPLE, you are shown 
this simple home experi- 
ment, which costs noth- 
ing. Hold one edge of a 
letter paper against your 
chin, just below lower 
tip, with the paper hang- 
ing over and down. Blow 
above the paper and it 
will rise as if pulled up 
in the air stream. This 
simple principle makes airplanes fly 
and teaches us to make moving ob- 
jects move quickly and easily. Other 
books give you Bernoulli s Law, 
molecular action and other confus- 
ing terms. By the time you got to 
the experiment, if there was one, 
you wouldn't understand it. Here 
you read a simple explanation, do 
the experiment and then learn the 
technical terms, so you learn natu- 
rally, by doing, without memorizing 
anything. This has worked for many 
people who thought they were more 
hopeless than you may think you are. 

You would pay many times the 
price for much less beautiful and 
useful encyclopedias. But these 
books, with sample military and 
civil service tests, hundreds of illus- 
trations, hundred! of safe, easy 
home experiments, thousands of 
pages of clear, concise, valuable in- 
struction and self-tests with answers 
in the back, will be USED, EN- 
JOYED and ADMIRED by all your 
family and friends. 



Here U a brief description of set 
1. MATHIMATICS MAOI JIMFLI. De- 
scribed at left. 2. INGUSH MADE 
SIM Fit. Short -cult to team grammar, 
spcllinff, punctuation, paragraphing, dic- 
tion, usage, style, etc. 3. CHIMtSTRT 
MAOI SIMPLI. Learn about case*, liquid*, 
solids, solution!, metals, alloys, organic 
and nuclear chemistry, electrolytes, etc. 
— even if you never finished high school. 
4. PHYSICS MAOI SlMFtl. How ptin- 
ciples of mechanics, heat, sound, atomic 
energy, etc.. help toward fuller enjoyment 
of tife. 5. giOtOGY MAOI SIMPlf. Cain 
useful knowledge about nature, plant and 
animal breeding, gardening and farming, 
dieting, etc. 4. AMIftCAN HISTORY 
MAPI SIMrLI. History, traditions, tri- 
umphs and glories of the U.S. are brought 
vividly to life. 7. IVIRYOAY LAW MADS 
SIMPLE. Explains contracts, wills, partner- 
ships and corporations, marriage and di- 
vorce laws, civil rights, court procedure, 
etc. — in simple language. 9. SPANISH 
MAOI SIMPlf. t. FRENCH MADE SIMM!. 
An original, natural, enjoyable way to 
learn to speak, read and write the two 
most popular and valuable foreign lan- 
guages. 10. PSYCHOLOGY MADE SIMMS. 
Knowing about the ego, conscious and 
subconscious minds, personality patterns, 
shows you how to get along better with 
people and live better yourself. 11. IUSI- 
NESS LETTER WRITING MADS SIMPlf. 
Learn to write effective sales, acknowl- 
edgement, complaint, collection, mail or- 
der letters, how to apply for jobs, make 
payments by mail, etc. 12. SOOKKftP- 
INO MAOE SIMPLE. New method for 
rapid mastery of ledgers, journals, state- 
ments, trial balance, work sheet, petty 
cash, posting, etc. IS. Ward Mastery 
MAOI SIMPLE; 14. The Art e« Speaking 
MADI SIMM; IS. The Art ef Wrltlee 
MAOI SIMPLE; 14. World Lltarafwra 
MADI SIMPlf; 17. World History MADI 
SIM PIE: It. AstrenowiT MADE SIMM; 
If. Phllaidehy MADI SIMPlf; 20. Typ- 
i»t MADI SIMM; 21. Th. RellaUn» *f 
the World MADI SIMPlf, 22. Electricity 
MADI SIMM; 23. Ilestranlcs MADI 
SIMPlf; 24. Rapid Raedla>« MADI SIM- 
PLE; 2S. Spalllni MAOE SIMM. 

SEND NO MONEY! 

Get Your Reservation In Now 
While the Supply letttl 



Your First MADE SIMPLE SELF-TEACHING 
Encyclopedia Volume — Now Ready! 

MATHEMATICS MAOE SIMPLE! 

Simple everyday mistakes in arithmetic, 
algebra, geometry and trigonometry can cost 
you time, money, job promotions and good 
school grades. 

This handsome, expertly-prepared book 
covers: short cuts to add, subtract, multiply, 
divide whole numbers, fractions, decimals, 
algebraic expressions, signed numbers; read 
and interchange fractions, decimals, percent- 
eges; find the area of a plot of land, room, 
etc.; ratio, proportion: algebraic equations; 
definitions of mathematical expressions; how 
logarithms simplify multiplication, division; 
how slide rule makes figuring fast, easy, accu- 
rate; axioms, theorems; constructing geomet- 
ric figures for everyday problems; solid 
geometry; trigonometry to measure large or 
distant objects; angle functions for practical 
problems; representing quantities and sizes 
on graphs and scales — and much more. 

It clearly and quickly teaches you every- 
thing about this subject. There is no confus- 
ing language. You'll also use this book often 
es e handy reference. Sent ON APPROVAL, 
as soon as we receive your reservation form. 



FREE 10-DAY TRIAL 

RESERVATION CERTIFICATE 



Cadillac Publishing Co., Inc., Dept. A-147 

Made Simple Self-Teaching Encyclopedia Div. 

220 Fifth Ave.. New York 1, N. Y. 

Please reserve in my name the luxuriously- 
bound MADE SIMPLE 25-voIume SELF- 
TEACHING encyclopedia. Send at once the 
first book, MATHEMATICS MADE 
SIMPLE. I enclose NO MONEY IN AD- 
VANCE, but within 10 days, if I decide to 
keep it. I will send only $1.98 plus a few 
cents mailing charge and I will be entitled 
to receive each following handsome, De Luxe 
volume as it comes from the press, at the 
same low price, sending no money in advance. 
If not satisfied, I may return any book within 
ten days of receiving it. I may cancel my 
reservation at any time. 

Name 

(If under 16, parent must sign below) 

Address 

City Zone .... State 

Parent's Signature 
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"MADE $1200 . 
ON ONE JOB" i 




Some make more, some less. , 

We help you start Your 
Own All-Year Business 

Males BIG Money! With 
our easily operated, 
highly efficient wall 
washer, G. H. Jones 
made $1200 on one 
school job. E. L. Goss 
took in more than 
$10,000 in one year. 
E. C. Taber wrote, M J made $400 gross in 
two weeks." And no wonder... this machine 
washes walls 6 times faster and better than 
by hand — with no mess... no drop cloths. 

Your Money-Making Opportunity • We 
want more men to go into this profitable 
business for themselves and enjoy inde- 
pendence — freedom from layoffs and 
bosses. Customers everywhere — homes, 
offices, schools, churches, hotels, etc. How 
much you earn depends largely on you. 
What you take in is mostly profit. No need 
to rent shop or office; operate from home. 
Start spare time until full time is justified. 
Lose No Time — Send Coupon Today for All the Facts 



FREE BOOK! MAIL COUPON TODAY 



VON SCHRADER MFG. CO. 

I J | « w „ p , Racine# Wisconsin 

Send at once (no obligation) your FREE booklet 
containing information about your wall wash- 
ing machine and how I can start my own 
permanent, profitable business. 



Name. 



Address. 
City 



-Zone State. 



Lift the hood to a bright future as an 



AuTo|MeC H A N I c 



Over 40,000 mechanics must be trained each 
year. Enjoy steady work, top pay, freedom 
from layoffs. Go in business— 25,000 repai 
shops needed. Train at home. New CTI plan 
provides 30 Job Experience Projects. 
Mechanic's tools, tune-up kit, and Viso- 
Analyzer sent. Diesel or Body-Fender lessons 
included. Eorn money as you train. Mail coupon 

! COMMERCIAL TRADE? ITjSTITuTe 
| 1400 GREENLEAF AVE. • CHICAGO 26, ILL. 

| Nnm« 

| a a dr— 

| Ci,y Zone Stale. 




ADVENTUROUS OUTDOOR LIFtNew thrills 

every day for Conservation men — hunting 
■ | Conservation eaten tacts - «• j mountain lions, patrolling forests, arresting 
| I qunemeMs. salaries, etc ^ j game-law violators. Some trained to para* 
| J Select a lob Chart -helps P'' k j chute from planes or land in helicopters. 

! , SmmT- fit- V» j OPPORTUNITIES IN YOUR STATE? Oppop, 
I J on outdoor interests & abilities. I tunities State & Federal Gov't, also privatO 
I 4 Facts en vacation jobs lor H S I Game Farms — east, west, even Alaska A 
1 4 1 College students ■ W>">' Hawaii. We can keep you informed of open. 

l_ — — — in S s - show now 1° a Pply help in many ways. 

AGE 17 UP C* fl» NORTH AMERICAN SCHOOL OF CONSERVATION] 
"^Tr Dept. E-181 • 810 DODSW0RTH, C0VINA, CALIF. 



ELECTRONICS 



GET 
INTO 

V.T.I, tralnine leads to success as technicians, field engineers, 
specialists In communications, iruided missiles, computers, 
radar, automation. Basic & advanced courses In theory & labora- 
tory. Assoc. decree in 29 mos. B.S. obtainable. ECPD accredited. 
G.I. approved. Graduates with major companies. Start Feb., 
Sept. Dorms, campus. H.S. graduate or equivalent. C'atalotr. 

VALPARAISO TECHNICAL INSTITUTE 
DEPT. S VALPARAISO. INDIANA 



PATRICK HENRY CREDO 



FREE! 




This will be the sixth and final commemora- 
tive in this very unusual series of United 
States stamps. Due for release Jan. 11th we 
will send you a beautifully engraved en- 
velope carrying this new stamp posted on its 
first day of issue together with a FREE U.S. 
President stamp of Monaco PLUS a Grace 
Kelly Wedding stamp— all for only 25c. Or 
order the complete set of 6 all different 
CREDO covers for only $1.50. Money back 
if not completely satisfied— ask for lists of 
other covers. 

K. M. WALSH Box 308-A TUCKAH0E, N. Y. 



It's EASY to be T 

A 



Why be Average? 

Now you can be dramatically 
taller... it's just as easy as step- 
ping into a pair of "ELEVATORS"! 
These amazing shoes instantly 
add that all-important height you 
need to make you a BIG man . . . 
give you the boost you need to 
command the respect of every* 
one! And it's your secret because 
smartly-styled "ELEVATORS" look 
and feel like other fine shoes! 
Give yourself a lift— mail coupon 
NOW! Send for Free Booklet 
illustrating 34 styles TODAY! 



BROCKTON FOOTWEAR, INC. 
Dept. 1 101 B, BROCKTON 68, MASS. 

Please send Free Booklet and name 
of nearest dealer. I understand this 
will be held in strict confidence and no salesman will call. ■ 




TBI OtftfJMI i«» ((Ntfffff 

ELEVATORS" 



HflCMMNC»MSf«G JW0II 

"rout ftnoKAi riot smi" 



NAME- 



PLEASE PRINT 



ADDRESS- 



I 
I 
I 
I 



CITY. 



-STATE- 
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MAN IS ON THE WAY UP 



-and you can be too, 
with training 



Get ahead in 

HEAVY EQUIPMENT OPERATION 

through quick, intensive home study plus actual 
experience on modern equipment. Train on easy 
budget terms, while holding present job. 

Without obligation, you can find out how to quickly and thor- 
oughly "broaden the base" of your technical and engineering 
experience. Men already in the heavy equipment field, with the 
training and "push" to rise higher, are needed to carry on the 
enormous multi-6i/Zion dollar highway and building programs 
now under way all over America. Thousands of bigger jobs, 
higher-pay jobs, opening constantly. They will be filled by men 
with skills, training, eagerness to get ahead. Many will be gradu- 
ates of this school. Northwest graduates are filling some of these 
bigger jobs now. 

NEW TRAINING PROGRAM INCLUDES COVERAGE OF: 

Engineering Fundamentals Blueprint Reading 
Highway Construction Operating Controls 

Grade and Grade Stakes Estimating 
Actual Work on Equipment Field Maintenance 



ACCEPT FREE OFFER: Send now for low tuition rates, easy 
budget plan and complete information, plus an interesting 
booklet with stories typical of what our graduates are doing. 
No obligation. No red tape. You will be personally inter- 
viewed. WRITE NOW. 





NORTHWEST SCHOOLS 

PORTLAND • HOLLYWOOD • CHICAGO 
A National Training Institution — Founded 1946 



t 
I 

I 

I 
I 

I 



HEAVY EQUIPMENT TRAINING 

Northwest Schools, Inc. Dept. S- 10 

1221 N. W. 21st Avenue, Portland 9, Oregon 



Name- 



Address. 



City. 



-State. 



County- 



.Phone. 



Education- 



-Age. 



I 
I 
I 
I 
I 

I 
I 
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FREE! 



Trial lesson in 




LEARN AT HOME IN SPARE TIME 

Check the want ads in any newspaper — SEE the big- 
pay opportunities open to you as a draftsman. What's 
more, you can learn this well-paid, prestige profes- 
sion at home — quickly, easily! No special talent 
needed! Get complete, step-by-step Chicago Tech 
lessons in the mail, spend a few pleasant hours 
studying each week. In a short time you'll be a well- 
trained draftsman, ready to take your pick of many 
good jobs. Act now! 

FREE INFORMATION— MAIL COUPON TODAYI 



Get FREE TRIAL LESSON plus information about 
C.T.C. practical training. Learn what successful Chi- 
cago Tech graduates say about high pay and oppor- 
tunities in drafting. No charge, or obligation. 

Accredited National Home Study Council 



CHICAGO TECHNICAL COLLEGE 



1 



A-231 Tech Bide., 2000 So. Michigan Ave. 
Chicago 16, Illinois 

Mail me FREE Lesson with information about big 
opportunities in DRAFTING. 



Name Age 

Address 

City Zone. . . .State. . . 




ENJOY 
YOUR 
OWN 
2-WAY 
RADIO 



COMMUNICATIONS with 




CITIZEN BAND 
TRANSCEIVERS 



KIT 
from $59.95 



WIRED 
from $89.95 



Send and receive up to 20 miles from 
home, office, car, boat, etc. No exams or 
skills needed. A rugged, powerful, re- 
liable instrument easy to build from kit. 
Write for free catalog of over 70 elec- 
tronics kits for stereo hi-fi, "ham" gear, 
test instruments, transistor radios and 
nearest dealer. Add 5% in the West. 



EICO, Dept. PS-1, 3300 N. Blvd., L.I.C. 1, N. Y. 
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MAKE EXTRA CASH 



IK' » Mm ' 



SHARPENING LAWN MOWERS THE MODERN WAY 
i start y our own sh °P ! Fu " 

f \ or spare time. Earn many 

&aflBfc| ' - dollars in a short time .. . 

icLl average $5.00 per hour. 

Many mowers need sharp- 
ening. With MODERN'S 
Extra Heavy Duty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have 6 machines in one. 
All operations are done 
quickly and easily. You 
SW make money from the start. 
Write for free details. 

.MODERN MFG. CO. 

C/f 160 N. Fair Oaks Ave. Dept. 
; Pasadena, California 11-6 



MASS 
PRODUCTION 

MAKES THESE 
PRICES POSSIBLE 

EASY TERMS 






With one-piece, ventilated 
fiberglas cabin. 



from $520 SXSXi 



OCR AFT 



In Mil II I « il 

Dipt. PS- 161, 636 3 ^]^££^^^™ e °P°^ l 2 ] j 



make your own $e*H4 

>e Gem Maker comes complete with all 
necessary equipment, including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
Instructions. The complete equipment as shown, 
less motor and belt for only $36. SO. 
f.o.b., Burlington, Wisconsin. Write to- 
day (or Information and litera- 
ture. 

Btl MANUFACTURING CO. 

Dept. S. Burlington. Wis. 





8 lllfli. 



Locksmithing 



Complete course \ C 95 
. . . now only '9* 



V2ZZZZZZZZZZZZZ. 



AND KEY 
MAKING 

Made Easy! ""Sg'^^ST 

teaches you how to pick lockj. de-code, 
make master keys, repair. Install, serr- 

lce, etc. New self •Instruction lessons for 
CTery handyman, homeowner, carpenter. 

chanlc. service station operator, fix- 
It shop, hardware dealer, (run- 
smith, easy illustrated les- 
sons. Full price only $5.95, post- 
paid: or C.O.D. plus postage. 
Satisfaction or refund jruaranteed. 

Nelson-Hall Co., Dept. AN-i 

210 S. Clinton St.. Chicago 6, III. 



■Now I 



NOW Brings You Most Needed 



ENGINEERING 
DATA 



Condensed, Concise, Complete 
A Bookful On Each Page 

For Engineers, Tech workers. Students, Teachers, Essential 
tochnial data from 1000 sources. Boiled down, condensed, 
accurate. Each book 140 pages of material. Pocket size, for 
reference on the job. 

LOOSE LEAF POCKET SIZE BOOKS $1.50 EA. 



O Architecture 
O Building Const. 
Q Survey Data 

□ Survey Tables 
H Highway Eng'g. 

□ General Math 



□ Math. Tables 

□ Physics 

Q Trig-Log Tables 

□ Gen'l Chemistry 
l~l Chemical Tables 
O Analytic Chem. 



WRITE FOR FREF CATALOG (2000 
Lefax can be to you. Send $1.50 book 



□ Mech. of Materials 

□ Thermo Tbls A Charts 
Q Machinists Data 

Q Mech. Drawing 

□ Metalurgy 

□ Conversion Tbls. 
listings). See how helpful 

or SI for any 3 books to 



LEFAX PUBLISHERS Dept. P S. 161, Phila. 7, Pa. 



Co 



Tune Up! Fix Up! P e 



THE FIRST 
DIFFERENT 




COMPLETELY NEW AND 
AUTO REPAIR MANUAL 
... IN 20 YEARS! 

Over 25,000 car repair facts! Quick Guide Repair and 
Troubleshooting Charts! More than 3,000 How-to-do-it 
Pictures! Over 900 pages! Weighs almost 4 pounds! 



the new manual that 
REALLY shows you how! 



Here Is an entirely new, sim- 
plified and vastly improved 
auto repair manual that 
doesn't leave you contused 
or guessing about jobs! 
GLENN'S Auto Repair Man- 
ual gives every bit of needed 
information so clearly you 
can hardly "miss" — even if 
you've never fixed cars be- 
fore. Covers practically every 
Job on every leading U. S. 
model for 10 years. Includes 
foreign car tune-up specs. 



A 68-page section helps you 
locate troubles fast. Then you 
learn to make needed repairs 
step by step. Indexes guide 
you swiftly to needed infor- 
mation. Short cuts are ex- 
plained, cautions pointed out. 
worn and damaged parts 
photos show what to look for. 

A complete, easy training 
manual for beginners — a real 
time-saver for experienced 
mechanics! Price $7.95. Circle 
No. I in coupon to order. 



OPERATING DINERS 
AND DRIVE-INS 

©There's big money In "quick 
eats"— and this book shows you 
how to cash in on it: Covers 
•vary detail from layout, counter and 
table arrangements, recipes, menus, 
buying, checking and pricing to the 
"do's and "don'ts" of successful 
operation. 262 pages. Price $5.00. 
Circle No. 2 in coupon. 




DIESEL MAINTENANCE 



. . . a good-paying modern trade 

This 214-page book is a handy 
guide to maintaining, servicing, 
'adjusting and reconditioning 
> dlesel-englned road vehicles of 
all types. The heart of any diesel 
is its fuel injection and half the book is devoted .to 
helping you understand this vital mechanism. 
Price $5.00. Cirri* No. 3 in coopon 




MECHANICAL 
TRANSMISSION 

© 




POWER 
MANUAL 



Describes types and combinations of 
mechanical power transmission equip- 
ment; outlines their advantages and 
disadvantages; guides you In selecting 
and designing the best type for your 
purpose. Covers bells, clutches, chains, 
shaft, gears, variable-speed drives, etc. 
"rice $6.00. 421 pages. 220 illus.. 109 
tables. 

Circle No. 4 la coupon. 



335 SHOP SHORT CUTS 
AND KINKS 

Here Is a barrelful of topnotch Ideas 
that have boosted efficiency In hun- 
dreds of leading shops and fac- 
tories. Includes "tricks" In using 
small tools; painting; pullers: cut 
and trim: riveting; hand trucks: 
convevors ; slings ; holders : weld- 
ing, brazing A soldering: Jigs; mounts; grinding, 
milling, drilling; burring: spraying: processing; elec- 
trical apparatus and manv more. 295 pages Com- 
pletely Illustrated. Price 54.00- Circle No. 5 la coupon. 



Now you'll really know how to 

FIX AUTO POWER 
q ACCESSORIES! 




Power steering, 
braktl & ieali; 
Retractable topi; 
Windows; Air Sus- 
pension System!: 
Heaters and Air 
Conditioning 



Chilton's big new AUTO- 
MOBILE POWER ACCES- 
SORIES manual gives step- 
by-step procedures for servic- 
ing, adjusting and maintain- 
ing modern power accessories 
— even including air condition- 
ing. Handy charts indicate 
causes of different troubles- 
tell where to look. Clear 
instructions explain exactly 
how to make repairs and parts 
replacements. 325 pages. Over 
279 pictures. Price $755. Circle 
No. 6 in coupon to order. 



10-day money back guarantee on any book. 

Order from: THE CHILTON CO., 

Dept. PS-11 
5605 Chestnut Street, Philadelphia 39, Pa. 



Learn Upholstering 'IT 

OlTpholsterlrur your own furniture «t WSIHESS 
home KaveM money- and it ran be a 
profitable niricltne or even full time 
huriinMK when yiaj do it for other*. Thin 
easily understixxi. 4H>-pair.e Kuitle trivet* 

complete taatructttnis f«»r repairing, 

remotiellimr and even buiMinjt upholxtrred 
fiirninhiiiiTH of nil type*. Alfta rover* tooU. 
frame* and materials, 'At~ how-to-do-it 
picture*. I'rice I5.H5 Circle No. 7 to order. 




O BE YOUR OWN 

TV REPAIRMAN! 



Why pay big television service 
charges? 3 times out of 4 the 
trouble is only a faulty tube. 
You can replace this yourself 
— safely, easily and fast. This 
little book shows you how. 
Covers almost every known 
make of set — over 4.000 mod- 
els of 50 mfrs. Just look up the one you want to 
fix. 74 pages. Price $1.00. 

Circle No. R in coupon. 



WOOD CARVING 

WITH POWER TOOLS 





Clear instructions show you 
how to design beautiful deco- 
rative wood forms then carve 
them with ordinary power 
tools. Step-by-step photos show 
how to envision a figure, select 
wood, mark it for carving;, then do the actual cut- 
ting, sanding and polishing. A complete guide to 
a perfect hobby! 256 pages, illustrated. Price $7.50. 
Circle No. » to order. 



0 PROSTATE DISORDER 

AND HOW TO LIVE WITH IT 

Prostate eland disorder affects over 40% of adult 
males! Written by a well-known medical specialist, 
this famous book snows how many cases which might 
otherwise demand surgery can be cared for by simple, 
conservative measures. 130 pages. Price |1.75. 

Clrrle No. It in coupon. 




waste; 



PLANT ENGINEER'S EASY 
PROBLEM SOLVER 

If you have anything to do with methods' 
or systems around a busy plant, this 
book can be invaluable. Includes time- 
saving data un metal working and equip- 
ment; heating, ventilating and air-con- 
dttloning: refrigeration: piping; pumps: 
compressed air; mechanical power trans- 
mission: materials handling: Industrial 
combustion engines ; liquid storage tanks: 
safety: maintenance, etc.— 355 pages. Dozens of tables 
and charts. Price $6.00. Circle No. 11 In coupon. 



0 HANDBOOK OF 

SELF DEFENSE 

Defend yourself the way law enforce- 
ment officers do: Guard against blows, 
kicks, choke holds, knives, guns, etc. 
Learn hatchet blows: Jaw grips; wrist 
breaks: hammerlocks: pistol disarm- 
ing and other defensive methods. In- 
cludes tips on keeping physically fit. 
Ill pages. 220 how-to-do-lt pictures. 
Price 52.95. circle No. 13 la coupon. 




LEARN TO 
PROTECT 
VOURSflff 




A specialized 
guide to 

(ir electrical 
service 



© 



© Troubleshoot & Repair 

AUTO ELECTRICAL SYSTEMS 



Electrical failures are one of the 
chief causes of car troubles. Chil- 
ton's new AUTOMOBILE ELEC- 
TRICAL SYSTEM manual 
teaches you to handle all of 
them! Includes: Circuits: Batter- 
ies: Lights: Ignition: Accessories; 
Generators; Regulators: Starting 
Motors, etc. A down-to-earth pro- 
fessional guide that helps you 
locate troubles fast and fix them 
right! Over 300 illustrations. Price 
$7.95. 

Circle No. 13 in coupon to order. 



DON'T THROW 
OLD CAR MOTORS 
AWAY! 



Make them operate 

good os new with this 

complete guide to 

rebuilding and 

maintenance! 

96'.', of the things that 
go wrong with car mo- 
tors can be fixed — and 
this big manual shows 
you how! It's a master 
engine reconditioning: 
guide for mechanics, hot 
rodders, etc. who want 
to learn to work by ap- 
proved professional 
methods. Includes trou- 
bleshooting; locating 
and repairing cracks; 
grinding, boring, sleev- 
ing, cleaning, measur- 
ing, parts replacement, 
reassembling, testing — 
and all the rest. Tells what standard equip- 
ment to use — what mistakes to avoid — al- 
ternate methods for "off beat" jobs, etc. 470 
pages, 466 pictures. Price $7.95. 

Circle No. 14 In coupon. 




HANDLE 
ENGINE REPAIRS 

like an expert 



lO DAY FREE EXAMINATION . . . Use Coupon 



l 

L, 



Dept. P8-11 THE CHILTON CO., Book Division. 
5605 Chestnut St.. Philadelphia 39, Pa. 

Please send me for 10 days FREE EXAMINATION the books I have 
circled at right. In 10 days, I will either remit the price indicated for 
each book (plus postage) or return books to you and owe nothing. 



CIRCLE NUMBERS OF 
BOOKS YOU WANT 



Name- 



Address- 



Clty. Zone. State_ 



(AVE MAUEVI Send cash with this order for books and we pay postage 
}A¥ L PIWlLI. charges. Money refunded If you return books In 10 days. 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 





.J 
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SAVE Vo V2 




UP 
TO 

Off Retail Prices of Comparable Accordions 

OVER 30 MODELS 

for Students and Professionals 
EASY TERMS! 

NOW— Buy DIRECT at 
lmport«r-to- You Prices 

Save more than you ever 
dreamed possible! For only 
• small amount down . . . 
and the balance just pen- 
nies a day... you can own 
and play a famous make 
Italian Accordion 1 Choose 
from America's biggest, 
most exciting selection . . . 
over 30 models, standard 
or electronic. New fea- 
tures! Many colors! Newest 
styling! Gat 5 -Day FREE 
playing trial in your homo. 
100% satisfaction assured! 

FREE BONUS GIFTS 

Let us prove how much more you save 
...how much moreyou get for your accor- 
dion dollar. Pay NO teacher or sales- 
man commissions ! Generous trade* In al- 
lowance for your old accordion. Free ap- 
praisal. MAIL COUPON for KREE Color 
Catalogs and low Importer-to-Yoa Prices. 

ACCORDION CORPORATION 
of AMERICA - Dept. P 11 

2003 West Chicago Ave., Chicago 22, Illinois 

Accordion Corporation of America, Dept. P- 1 1 
2003 W. Chicago Ave., Chicago 22, III. 

Rush color catalog and ' ' Importer- to- You " prices. ' 




Name.. 
Address 



.State . 




v 



Polio Stonet 
Sue en Block 
Brick, etc. 




Make Money with 
MULTICRETE 



Get into the garden masonry busi- 
ness — where manufacturing is 
easy, where the market is broad, 
and where income potentials are 
highly attractive. 
Multicrete is a line of concrete ma- 
sonry for building many things around 
house and garden — patios, walks, 
terraces, steps, barbecue pits, lattice 
walls, piers, planters, and many more. 
There's a place for Multicrete around 
almost every home. 

The new Multicrete machine is com- 
pact and self-contained. Easy to op- 
erate because of hydraulic movements 
and automatic controls. Requires very 
little space. High production with low 
labor costs. Requires only moderate 
investment, with time- 
payments where de- 
sired. Write for free 
literature. 



W.E.DUNN MFC. CO. 
402 W. 24th Street 
HOLLAND/ MICH. 
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engineering degree in 27 months 

You know the advantages college graduates have in indus- 
try . . . higher income . . . sure advancement. Employers 
regularly come here to interview seniors. Bachelor of Science 
Degree in 27 Months in Electrical (Electronics or Power 
major), Mechanical, Aeronautical. Chemical, Civil Engineering. 
IN 36 MONTHS a B.S. in Business Administration (General 
Business, Accounting, Motor Transport Management Majors). 
For earnest, capable students. Small classes. More professional 
class hours. Modernized buildings, well-equipped labs, new 
dorms. Modest costs. Year-round operation. Enter March, 
June, September, January. Founded 1884. Write J. F. 

McCarthy, Director of Admissions, for Catalog and 
"Your Career in Engineering and Commerce" Book. 




511 College Avenue 



Angola, Indiana 



COMPLETE NEW 



FALSE 1 2a 
PLATE t ho* 



SEND NO 
MONEY 

—Just rash name and 
address for fall I reo 
details. Act Today. 



FROM YOUR OLD $1C95 
NOW LOW AS . .. 13 

New process transforms broken or 
loote plates Into now lightweight 

Rlastic plate*. NO IMPRESSION 
EEOED. Money Back Guarantee. 



TRU-GRIP DENTAL LABS., 127 h Dearborn St. Dept «. Chicago Z III! 



HELPS EASE Hemorroids 



Get by mail, with complete privacy, a scientifically prepared 
ointment which has brought soothing relief for non-surgical 
hemorroids. Grateful letters say "there's nothing like it!" 
30% Lanolin furnishes great soothing action. Called 
VELLO. Money-back guarantee. Only $1.00 p.p. 

VELLO PRODUCTS, Lyndonville 3, Vermont 

LEARN PLASTICS 

COMPLETE LOW COST SHOP METHOD 
HOME TRAINING NOW AVAILABLE 

Got in on Big Money opportunities in Plastic 
molding. casting, forming, carving, etc. Earn 
as you learn with Interstate's professionally 
prepared course. All plastic materials furnished. 

INTERSTATE TRAINING SERVICE 

DEPT. C-2, PORTLAND 12, OREGON 




WRITE FOR 
FREE 

BOOKLET 



BUY AND HOLD 
U.S. SAVINGS BONDS 



Excitement! Security! Good Payl 

CRIME DETECTION 

LEARN AT HOME IN SPARE TIME-START NOW! 

Crime everywhere is on the rise! Learn now, inyour 
own home, the profitable profession that enables 
you to track down criminals and bring them to jus- 
tice! Hundreds of Identification Bureaus employ 
I. A. S. graduates . . . trained in finger printing, po- 
lice photography, handwriting identification, fire- 
arms and investigation. Our 44th year! FREE 
"Blue Book of Crime" . . . packed with crime facts 
and the full story of famous I . A. S. training. State 
exact age. No salesman will call. Rush Coupon! 
A Correspondence School Founded in ISIS. 



■ DeDt 

1920 Sunnyside Avenue, Chicago 40, III. 

Rush Bine Book of Crime . . . FREE1 




NAME ------- . AK»- 

ADDRESS 

TOWN - STATU — 



Cc: 



atonal 




of Pocket 
Adding Machines 

LUXURY MODELS AT 
AMAZING LOW PRICES 
BY THE ORIGINATOR OF 
POCKET ADDING MACHINES 

From the manufacturers of ADDIATOR, 
originator of the world's smallest precision 
adding' machines come these distinctive, 
elegant models, put together with loving 
care by Old World Craftsmen. 

Don't confuse these gleaming luxury 
machines with any imitators. One look tells 
you these are machines of quality . . . care- 
fully constructed of the finest materials, 
beautifully styled, fast and easy to operate. 

Each adds and subtracts to 999,999 — 
never makes a mistake. Each can save you 
hours of mental work . . . eliminate costly 
mistakes . . . balance check books, keep 
budgets, check tapes, total sales slips, 
checks, scores, total car mileage ... do 101 
other adding and subtracting chores faster 
than you ever thought possible. Yet each is 
only the size and shape of a pocket comb, 
fits easily in your purse or pocket. 




UNIVERSAL ARITHMA DELUXE 



% UNIVERSAL: Precision-made of Dusseldorf 
Steel to last a lifetime. Fast, noiseless, accurate. 
Featherweight - just 2 ounces. Only $1.49 complete 
with clearview vinyl carrying case. 

% ARITHMA: Craftsman-assembled, with hand- 
etched numerals, all the features of Universal, in light- 
weight aluminum and brass. Originally $3.98, now only 
$2.98 including leatherette carrying case. 

% DELUXE: Same fine precision craftsmanship, 
accuracy, and operating ease of Arithma, in gleaming 
golden brass with a truly beautiful luxury carrying case. 
An ideal gift. Originally sold only in the finest stores 
for $5.95 - now only $3.98. 



MAIL THIS AMAZING TRIAL COUPON TODAY 



Why More Than 5,000,000 People, Giant Firms, Univer- 
sities and Governments Have Paid Up To $19.95 For 
Various Models Of World Famous Precision Adding 
Machines by ADDIATOR. 



jUThey Add and Subtract 
^ Mountains of Fig 
With Ease — Ni 



Make a Mistake! 



ures 
ever 



^Constructed By Old 
' 4> worid Craftsmen For 
Years of Service. 



^utility and Top Per- 
* 1 rormance Combine 

With Smart, Modern 

Styling. 

v^u nconditionally 
* T * Guaranteed. Satisfac- 
tion Or Money Back! 



$*!■*$'.*$ Ml M l Ml Ml Ml Ml Ml Ml Ml Ml AM Ml Ml Ml ' .VI Ml Ml Ml >i 



\ MONEY BACK GUARANTEE 



g Avoid costly mis- 
l takes, eliminate men- 
\ tal fatigue, save many 
% hours spent adding 
and subtracting long 
columns of figures. 



Let ADDIATOR do the 
work for you. Put it to 
every test. You must 
be delighted or your 
money back, no ques- 



U\'l iVVlW »Vv m »W IVY liW»W IVV»W »W lw II"/ »V7 »w *W »>/ ivy IVY lift 



Harrison Home Products Corp. Dept. 1-PS 
8 Kingsland Avenue, Harrison, New Jersey 

Please rush me the ADDIATORS checked below, that add and sub- 
tract to 999,999 - never make a mistake. When postman arrives 
I will pay him the low cost plus C.O.D. and postage charges. I will 
use ADDIATOR for one week — put it to every test. If I am not 
delighted in every way I will return for full money back. 

□ ADDIATOR UNIVERSAL in Dusseldorf Steel with clearview vinyl 
carrying case, only $1.49. 

□ ADDIATOR ARITHMA in lightweight aluminum and brass, with 
leatherette carrying case, only $2.98. 

□ ADDIATOR DE LUXE in gleaming brass, with truly beautiful lux- 
ury carrying case, only $3.98. 



Name .. 
Address 



Zone 



State 



City 

□ CHECK HERE AND SAVE: I am enclosing my check, cash, or 
money order. You pay all postage and handling. Same Money 
Back Guarantee. 
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Make a Fresh Start in 

Air Conditioning 

and Refrigeration - 



Do you have a low-pay job 
with little security and no 
future? It's time you gave 
yourself a fresh start. Get 
into fast-growing Air Con- 
ditioning & Refrigeration, 
where 20,000 newly-trained 
mechanics are needed each 
year! Earn big money in a 
better job or go in business. 

CTI offers a short-cut to 
success. Learn by practicing 
with real equipment. We 
send 25 kits of parts and 
tools to build a heavy-duty 
condensing unit. Make 
money as you train. Mail 
coupon for 2 tree booklets. 



You practice 

with real 
equipment 

— JT~ 




VOU BUILO THIS 
% MP HE AW OUTV 
CONDENSING UNIT 1 



! COMMERCIAL TRADES INSTITUTE, Dept. R-B41 
| 1400 GREENLEAF AVENUE, CHICAGO 26, ILL. 
Send booklet. Success In Air Conditioning & 
Refrigeration, and Lesson Samples. Both FREE. 

I Name Age 

I Addresi _ 



I 



I 



City- 



-Zone S!ate_ 




•-Accredited by National Nome Study Council— ^— — — — — 



MY SPARE TIME HOBBY 
MAKES ME 

$5°° an hour 
CASH PROFIT 



— Grover Squires 




START YOUR OWN SPARE TIME BUSINESS 

You can turn your spare time Into Big Cash Profits 
with your own COMPLETE SHARPENING SHOP . . . 
Grind saws, knives, scissors, skates, lawn mower 
blades ... all cutting edges. Your Own Cash 
Business with no inventory . . . right at home . . . 
no experience needed. 
FREE BOOK tells how you can start your 
own spare time business while you are 
still working at your regular job. Low 
Cost — time payments only $15.00 a 
month. Send coupon today. 



I BELSAW SHARP-ALL CO, 701 Field Bldg., Kansas City 11, Mo. 

I Send Free Book "LIFETIME SECURITY". No obli- 
| gation. 

Name I 





I 

I Address. 
I 



City. 
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.State_ 



PROTECT YOURSEIFZ 



with this Fountain Pen-Type POCKET 



DEVICE... S15 VALUE 38 Special Cat, 

^% JE Exp- Additional 
f^ T3 Col. shells 50c ea. 
with 1 shell 
For police or civilian 
defense against robbers, 
mashers, etc. Causes no 
permanent injury. Highly 
polished heavy nickel 
case with spring-steel 
pocket clip. ft 



SEND CHECK OR 
MONEY 0RDER.N0 COD'S 




This Product is not Intended for sale In states 
or localities which have laws forbtddlnj? their sale. 



Registered Colt Distributors £ 

Suppliers for 
Official Police Equipment • 



PUBLIC SPORTS SHOPS, DEPT. P t 11 S. 16th St., Phila. 2, Pa. 



PROFIT IN YOUR SPARE T,ME 

FIX SMALL GASOLINE ENGINES 
Outboard • Power m o wer • Chain Saw • Tractor 
MAKE EXTRA MONEY- at, repair 
your engines and SAVE. Illustrated, eosv-to- 
understand, Homt Study Course. FREE infor- 
mation. Write TODAY) 

LINCOLN TECHNICAL INSTITUTE 

Suite l-G, 472 Market Street, Newark 5, New Jersey 






MUSCLE BUILDING 

INFORMATION 

Sensational New Methods 

Less Time— Less Effort— Better results 
BODY-TONE, Box 638-E, North Miami 61, Flo. 



PAY BIC1 SEND FOR FREE, BIG. ILLUS- J _ 

TRATEO CATALOG NOW! Graduates report 
making substantial incomes. Start and ran yonr 
own business quickly. Men, women of all aires, 
learn easily. Coarse covers Sales, Property 
Management, Appraising, Loans, Mortgages, and 
related subjects. STUDY AT HOME or In class- 
rooms In leading cities. Diploma awarded. Write 
TODAY for free book) No obligation. 

Approved for World War II and Korean Veterans 

WEAVER SCHOOL OF REAL ESTATE (Eat. iB3e) 
202OS Grand Ave. Kansas City, Mo. 

When Writing to Advertisers 
Please Mention Popular Science 




nous Electronics 

ATA LOG S 
RADIO SHACK 

Mail coupon now— get free 
catalogs for 12 full months! 

• See the world's biggest and 
best line of electronic equip- 

L ment at savings up to 50% 
ft • Hi-Fi, Ham Radio, Stereo, 
Vl Transistors, Kits and Parts 
£> • Easiest terms— low as $2 down 

• Your satisfaction guaranteed 



RADIO SHACK CORPORATION Dept. 61 A4 

730 Commonwealth Avenue, Boston 17, Massachusetts 

Please send me Radio Shack's famous elecfronics cata- 
logs for the next 12 months— all FREE and POSTPAID. 

Name 

Address 

City 




.Zone State- 



Co 



NEW RUBBER STAMP BUSINESS 
PAY S BEGINN ERS S '9.20 AN HR. 

START AT HOME 



IN SPARE Time 



t h fable Top Machine/ 



The multi-milliondollarRubberStamp business— once controlled 
by a few big companies — is now being taken over by small opera- 
tors — oneineach community throughout the United States. Men 
and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy from big cities. Material costing 
only 27c makes a stamp that sells for $1.80. The machine that 
does the work is simple and easy to operate and it turns out as 
many as six Rubber Stamps at a time, each with different word- 
ing such as names, addresses, notices, stock numbers, prices and 
other "copy" needed by offices, factories and individuals. Work- 
ing full capacity, it can earn as much as $9.20 an hour for the 
operator! Now you can get into the big-pay business yourself, 
with your own home as headquarters. You don't need experience. 
We supply everything, including complete instructions and eight 
ways to get business coming in fast. Start making up to $9.20 an 
hour from the very beginning. Cash in on the profitable Rubber 
Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will call. Be first in your 
locality. Rush coupon today or send your name on postcard to 

RUBBER STAMP DIV.. Dept.R-3-A 

1512 JARVIS AVENUE • CHICAGO 26, ILLINOIS 




I RUBBER STAMP DIV.~ t 
1512 Jarvis Ave., Dept. R- 3 - A 

Chicago 26, Illinois * 

Please rush full particulars about the little machine that i 

can get me started in the profitable Rubber Stamp busi- a 

ness at home in spare time. Everything you send me is V 

FREE and no salesman will call. ^ 



NAME 

ADDRESS. 
CITY 



ZONE STATE 





PLUS ACTUAL 
SAMPLE LESSON 

WRITE TO: 
RTS Dept. PS 1 1 



• 8 eRVic« "H° p 

or vouR — i — r 

OWN 1" '815 E. Rosecrans Ave. 
__ = __^Lo* Angeles 59, Calif 

No Salesman Will Call 



Buy Old Briar today! 



An excellent blend of fino 
domestic and imported to- 
baccos that give you rare 
flavor and superb aroma. 

Another fine product of 

United States Tobacco Company 




INVESTIGATE ACCIDENTS 



Train quickly in your own home for repeat income in the 
exciting, secure Claim Investigation and Claim Adjusting 
field. Our students and graduates are already earning $4, 
$5, $6 an hour extra SPARE TIME — and up to $10,000 
a year Full Time. You need NO prior experience or higher 
education. Your age does NOT matter. 

HERE IS YOUR CHANCE FOR ACTION 
AND REAL JOB SECURITY 

As a trained Claim Investigator you will (I) INVESTIGATE 
FACTS and (2) DISTRIBUTE MONEY as the representative of 
wealthy organizations. 

No other business offers you greater opportunities for success 
and security. Here's why: The huge, rapidly expanding Claim 
Investigation and Adjusting Profession right now distributes [ 
more money than any other service industry. And it's growing 
fast. Over 200 MILLION ACCIDENTS must be investigated this I 
year for Insurance Companies, Airlines, Railroads, Steamship t 
Lines, and Government Offices. , 

MAIL NOW for FREE BOOK 

SEND TODAY for Big, FREE. Illustrated Catalog. Learn the 
exciting facts about Universal Schools' low cost training. No 
obligation. No salesman will call. Gl APPROVED. 




f UNIVERSAL SCHOOt 
I 6801 Hillcrest Ave. 
j Dept. PS- 1 Dallas 5, Texas 

Please rush me your FREE book on Claim Investigation. This 
does not obligate me and no salesman will call. 
Name Age_ 

Address 



City. 



.Zone State_ 



Approved by G ove rnment for K orean Veterans j 



Copyrighted 





$3295 



each 



Kit 
Only 

$64.95 pair 
Factory Assembled 
$50.95 ea. $99.95 pr. 



HEATHKIT* «, 



mwT^^MKmmm 



For instant 2-way 
Wireless Com- 
munication with 
car, home, boat, 
office, factory or 
farm 

r st WALKIE-TALKIE 
F fcryone, everywhere 

• Talk & listen to per- 
sons up to a mile 
away 

• As easy to use as a 
telephone — just 
push a button 

• Completely portable 
hold it in the palm of 
your hand 

No tests, licenses, or age 
limits 

Handsome in aluminum and 
black simulated leather 
Buy it in easy-to-build kit 
form or factory assembled 



Mail coupon 
today lor com- 
plete infor- 
mation and 

Heathkit 
Catalog 



HEATH COMPANY 

Benton Harbor 16, Michigan 

NAME 



ADDRESS. 



CITY. 



.ZONE. 



.STATE, 



ENGINEERING 



Courses written by world authorities 
in all branches of engineering and 
science. Step-by-step instructions 
using methods proved successful by 
thousands of our graduates. One 
hour each day in your spare time 
will start you off to higher pay, 
security and prestige. Fill in the 
coupon to-day and indicate the 
course of interest. We will send 
you a complete outline of the 
course with a booklet describing the 
Institute and our advanced teaching 
methods. 



CIVIL ENG. 

SURVEYING 

ARCHITECTURE 

FORESTRY 

STRUCTURAL 

MECHANICAL ENG. 

INDUSTRIAL ENG. 

REFRIGERATION 

DRAFTING 

ELECTRICAL ENG. 

RADIO 

ELECTRONICS 

TELEVISION 

AERONAUTICAL ENG 

HIGH SCHOOL 

CHEMICAL 

MATHEMATICS 

ACCOUNTING 



MAIL THE COUPON TODAY 



Canadian Institute of Science & Technology Ltd., 
760 Century Bldg., 41 2, 5th St. N.W., Wash., D.C 

NAME 



ADDRESS 

CITY STATE 



COURSE OF INTEREST 

Canadians: Send to C.I.S.T., 760 Garden Bldg., 
263 Adelaide St. W., Toronto, Ont. 




C. I. S. T. 



New Isoironic training Method 

LEARN TV REPAIR 
IN ONE SHORT WEEKI 

Now, after 5 year's research-a streamlined train- 
ing system that obsoletes all others! In just 7 
days you may earn $150 weekly, without paying 
up to $250 for training, studying long months! 
Developed by electronic scientists in cooperation 
with major TV mfr's., the new Isotronic method 
is the most practical ever devised! For conclusive 
proof, write for details and FREE SAMPLE 
LESSON. Use it on your own set or a friend's - 
repair it - convince yourself you can make 6i'g 
money immediately in your own TV business! 
Hurry - Free Lesson supply limited. Write: 

TV Servicing Systems, Dept. E-181 

1038 So. LaBrea Ave.. Los Angeles 19, Calif. 



NE IV 'ZZ't Scope-Sh of 



Price Complete with SO 
DISINTEGRATING PELLETS 

They crock like o rifle t 4JQC 
when they hit — leave ^IZj? 
morit — ptrrl o* imokef if.P. 



World's Finest Precision 

SLINGSHOT 

Scope-type_„-'J'j1 




TS — 



ROOTS 
PESTS! 



Big Bag of 

250 EXTRA Pellets 
98c P.P. 



Pure gum' 
rubber slings, 
ulifully polished 
cost oluminum stock, 
'istol grip. So powerful it kills 
small gome. Fits pocket perfectly) 
Guaranteed. FftBK shooting manual. 
Order NOW from: GENERAL SPORTS 
4184-pi Apple Street, Cincinnati 23. Ohio 



NEW! 




M *7,1085P a* 

SERVICING RADIATORS!" 

— Hank Konter, Newcastle, Wyo. 
Make good money servicing; auto* 
truck-tractor radiators with new 
Inland 1-Plece Radiator Shop. Eaay to test, clean 
and repair radiators. Inland, world's largest radiator equipment 
mffrr., trains you free. Small down payment starts you. Proved 
merchandising assures volume. Profitable dept. for earare or 
service station. Write " 

INLAND MFG. CO., Dept. PS 1, 1108 Jackson St., Omaha 2, Near. 



MAKE YOUR FORTUNE 



Sell famous Spring-Step Cushion Shoes for all the 
family— men, women, children and babies! Earn big 
money daily plus Cash Bonus and Retirement In- 
come with amazing 2 -minute demonstration that 
sells on sight. Big repeat business. Full or spare 
time. America s Biggest Selection of Shoes for 
all the family. Free outfit given. No investment 
ever. Write today. 

ORTHO-VENT Shoe Co., Inc. 




411 Brand Road 



Salem, Virginia 





High School 

at Home 



MANY FINISH IN 2 YEARS 

No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit. Standard 
H. S. texts supplied. Thousands enroll each year in this 
64-year-old school. Send for FREE descriptive booklet. 

I 
I 
I 

| Address. 



AMERICAN SCHOOL, Dept. H146 
Drexel at 58th St., Chicago 37, in. 

Without obligation, please send FREE descrirMve booklet. 



Name. 



Accredited Member National Home Study C ou nc il 
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KEY TAG 



TIE CLASP 
CUFF LINKS 



Embed Real Flowers 

in Crystal-Clear Castolite 
for Yourself — for Profit! 

Make Your Own Real Flower Screen 
and Room Divider, Lamp Shades, 
Jewelry. Coasters, Key Tags, Place- 
mats, Tiles, Trays and many other fine 
Gift Articles and Home Accessories. 
Permanently embed colorful flowers, 
leaves, butterflies, sea shells, coins, 
photos and other interesting objects in 
crystal -clear Castolite. Easy. Inex- 
pensive. 

Make Flexible Molds and Cast dupli- 
cates of famous art objects or create 
your own designs, following simple 
instructions. 

"How to Use Castolite Liquid Plastics 
and Fiberglass" contains step-by-step 
directions for dozens of exciting proj- 
ects illustrated with over 200 photo- 
graphs. With this valuable booklet, 
we'll also send you— FREE— a copy of 
"How to Earn Extra Money in Your 
Spare Time ... at Home." Please 
mail 25<} to Dept. A-2, 



The Castolite Co. 

Woodstock, III. 




"I Earn Two Incomes Now" 



Says John Bennie, Pittsburgh, Pennsylvania 

"Thanks to your wonderful training, I have 
been able to earn $20 to $25 extra every 
week doing little locksmith jobs at home. 
This is the best trade a man con take up!" 

LOCKSMITH 

Add 50^-100% to YOUR INCOMK with easy spare 
time earnings. Cash In on natlon-Wlde shortage. 
Earn Extra Money RIGHT AWAY! All 
Special Tools, Supplies Furnished FREE 
Age, education, minor physical handicaps 
don't matter in this growing trade. You 
can quickly qualify as a skilled locksmith. 
Step into a big pay, big opportunity job 
or high-profit shop of your own. 

Study at home as little as one hour a week. 
Gain practical experience through well-illus- 
trated lessons. Do real jobs on car locks, 
house locks padlocks and safe locks, under the 
guidance of experts. 

MAIL COUPON FOR FREE BOOK 
For a future as your own boss or in a high- 
pay job, write now for FREE illustrated book! 
Send for ° nl y school of its kind. Lie. State of N.J., 

FBPE Rook Accredited NHSC. Locksmithing Institute, 

p P o%c«.r .MA l Dept. 201-1B. 150 Park Ave., E. Ruther- 
lii fsk ford ' N - J- < Div - Tech - Home Study Schools) 
with Course Approved for Vteran Training. 




| ClSi LOCKSMITH ING INSTITUTE. Dept. 201-1B | 
I \SS*!2\ 150 Park Avenue, E. Rutherford. N.J. j 

I Please send Free Illustrated Book without obligation. I 

Name 



Address. 



I 
I 

j City 

^ □ Check if Veteran 



(Print here) 



Zone State_ 

(No salesman ivill call) 




m 



PLAY 
RIGHT 
AWAY! 

ANY INSTRUMENT 

. . . even if you don't know 
a single note of music now! 

¥ MAGINE! Even if you never dreamed 
* you could play . . . you can soon sur- 
prise your friends with your musical 
ability. 

No special talent or previous training 
needed. Clear, simple directions tell you exactly what to do, 
so you can't go wrong! Spend a few minutes a day— and 
only a few cents per lesson. Teach yourself piano, guitar, 
accordion, organ, any instrument. Play popular music, 
country music, hymns, classical, any other music— by note, 
quickly. Over ONE MILLION students all over the world 
have taken up music this famous way. 

Stop Cheating Yourself of These Joys! 

Popularity! New friends. Gay parties. Good times. Career. 
Extra Money . . . understand, appreciate, converse about 
music. Learn lives and compositions of modern and great 
masters . . . Relax! Banish worries and frustrations. Satisfy 
self-expression, creative urge. Gain self-confidence. 

MAIL COUPON FOR FREE BOOK 




See for yourself why our course has been successful 
since 1898. Read the whole fascinating 
story of this wonderful course in 36- 
page illustrated book. For 
FREE copy, mail coupon. 
No obligation. No sales- 
' man will call. 




II. S. School of Music. 
Studio A1S1, Port Wash- 
ington, N. Y. 

Licensed by N. Y. State I 
Education Dept. 



tow rw Co B 
(ft*" 



j 



U. S. SCHOOL OF MUSIC 

Studio A1S1, Port Washington, N. Y. 

Please send me your 36-page illustrated Free Hook. I'm In- 
terested la playing (name Instrument) 

□ I do □ I do NOT — have instrument now. 



Name „ Age.. 

(please print) 

Address 



City- 



Zone Staff . 
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MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 

Right In Your 
Own Backyard 



$4.00 Worth of 
Sand & Cement 
produces this 
Attractive u $m& 
Fireplace. 





produce five fireplaces a day. 



Sells on Sight 

from $60. to $80. 

Easy to start your 

own Profitable 

Business. , * 

The General Fireplace 
Molds and Process are the most 
amazing and foolproof ever invented. 
Simple to operate. Two men can 

BIG DEMAND!! 

Sell all you produce to Department Stores, Homeowners, Parks, 
Nurseries and Picnic Groves. Fireplaces sell on sight. No experience 
necessary. We supply full operating instructions and equipment plus 
the know-how that spells BIG PROFITS. This is an outstanding op- 
portunity for men of vision and small capital to get Into a busy rich 
paying field. Don't delay, be the only exclusive manufacturer in your 
own home town. Mail coupon at once for full details as to how you can 
reserve your territory. Molds sold only on exclusive franchise. 

GENERAL ENGINES CO., Inc., Dept. SF-1 1 

ROUTE 130, THOROFARE, NEW JERSEY 

Mr. Tor of Philadelphia writes: J Name 

Sold 250 in first 4 months. Sell- | Address 

ing fo Sears Roebuck, John I 

Wanamaker, and Gimbel Bros, j City •• 

in Philadelphia area. I State 



Zone 




HI-FI AND 
STEREO 
SYSTEMS * 
COMPOWEWTS 



RADIO TV 

ELECTRONICS 



TOP VALUES 
IU POWER. 
AND HAND 
TOOtS 



1 PAGES 
OP BARGAINS 
MOT IU AMY 
i. OTHER CATALOG 



1 



— 



BUR STEIN -APPLEBEE CO. 



SEND 
FOR IT 
TODAY 



Dept. PS, 1012 McGee St., Kansas City 6, Ma. 

□ Send Free 19G1 B-A Catalog No. 611 
Name 



Address 



j City State. 



DRAFTING 

For Top Pay— Unlimited Opportunities 

Train in spare time at home for the excellent 
rewards which can be yours through Drafting. 
All manufactured products start at the drafting 
board. 

This can spell real opportunity for you if you 
are trained in this interesting and profitable 
field. Don't be satisfied with a future-less career 
— get all the facts. Send today for Free Book 
"Careers in Drafting." 

Accredited Member, National Home Study Council 

UTILITIES ENGINEERING INSTITUTE 

419 So. Dearborn, Dept. 183DR, Chicago 5, 111. 



SHORTHAND 

Famous SPEED WRIT ING shorthand. 120 words 
per minute. No symbols: no machines: uses ABC's. 
Learn at home or through classroom instruction. 
Low cost. 500,000 graduates. For business and Civil 
Service. Typing available. 38th Year. Schools in 
over 400 cities. Write for FREE booklet. 



IN 




Easy to learn In 60 to 90 days with our Home 
Study Course. RESULTS GUARANTEED. .Make 
Money! Rc Popular! llavc Fun! Hlg Opportunity! 
Itadto. Television. Stage A ppea ranees! For Free 
Information regarding prlee and terms, YVHITF. 
Vou must state your age. Dummy Catalog 25c. 
MAHER HOME COURSE OF VENTRILOQUISM 
Box 36. Studio PS-1. Kensington Station 
Detroit 24. Mlcnigan 




DIAL TELEPHONE $8.95! 

Gov't surplus-factory reconditioned. 
Standard type with coil cord, com- 
plete with wire, fully guaranteed. 
Add S2.00 if plug is required. Write for list. 
Shipments F.O.B. 

SURPLUS SAVING CENTER 

Waymart Dept. 1A1 Penna. 



BUY AND HOLD 
U. S. SAVINGS BONDS 




AVIATION CAREER 



i SPECIALIZED EDUCATION / PROFESSIONAL} 

| TRAINING ... only 16 months to 2 years I 

I Top-pay prestige positions, bright future in aviation. Job j 
| opportunities waiting for you as soon as you're ready. Air- j 
| frame and Powerplant Technician, Aeronautical Engineering J 
| Technologist, Business or Executive Pilot. Classes in Miami. J 

! SEND FOR FREE 80-PAGE BOOK 

I Embry-Riddle Aeronautical Institute 
J Dept. S Miami, Florida (Founded 1926) 

I Name j 

| Address 

Zone.... State / 





\Gty. 



I 
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Don't Wish 
You Were a 



SPECIAL TOOLS PROVIDED 



WATCH REPAIRMAN 




This set of tools is offered 
in your course at no extra 
tuition cost. They enable you 
to start repairing right away. 



Be One Now! 



Opportunities for 

full or part time 

earnings are the 

best in years 

Make rapid progress 
the Sweazey Way 




CHICAGO SCHOOL OF WATCHMAKING 



WILL TRAIN YOU AT HOME 
IN YOUR SPARE TIME 



Get set now for lifetime security or a business of your own. 
Have a second trade for emergencies or after retirement. 
Watch repairing is light, clean, fascinating. It frees you from 
the dull drudgery of tiresome or back breaking work. It offers 
excellent opportunities now for full or part time earnings. 

Complete professional instruction for only $5 a month 

No need to leave home or job. Learn in spare time. 
Chicago School of Watchmaking's exclusive Swea- 
zey System shows you step by step how to repair 
all types of Swiss and American watches. It's 
practical, shop method training. You work MAIL 
with watches from your very first lesson. You COUPON 
Member, National Home Study Council TODAY! 



need no previous experience. Age is no barrier. Diploma 
awarded. Send today for free sample lesson and complete in- 
formation. No obligation, of course. No salesman will call. 

CSW has been training men and women for this trade since 1908 

Why not be one of our successful irraduates? Learn how Chicago 
School's streamlined home training can speed your success. 



FREE SAMPLE LESSON 



CHICAGO SCHOOL OF WATCHMAKING 

Founded 1908 
2330 Milwaukee Ave., Chicago 47, III. 



CHICAGO SCHOOL OF WATCHMAKING 
2330 N. Milwaukee Avenue. Dept. 411. Chicago 47. Illinois 

Please rush FREE SAMPLE LESSON and full Information to tell 
me how I can learn watch repairing at home. 

NAME 

ADDltESS 

I rITY ZONK.. 



.STATE. 




m FINANCE YOU 



in your own 
SCREEN PRINTING 
BUSINESS 



ENGINEERING 




FVe.s. I'm prepared to train you 
and establish you in your own 
spare lime Husiness...even if you 
are now employed. I'll give you 
Credit, Financial Assistance. Mail 
Coupon Now! 

PRINT WITHOUT A PRINTING PRESS! 

Amazing but true! The Screen Print method 
requires no expensive Press and can be done in your own home. 
Start in Kitchen, Spare Room, Garage! Easy! Fascinating! 

PRINT BEAUTIFUL SIGNS. POSTERS, BANNERS, FABRICS - anything in 
hundreds of colors. Use fabulous new "glowing" fluorescent colors. 
Can be seen for miles. No Art ability needed - we supply everything. 

HELP SUPPLY DEMAND IN YOUR AREA! Just about every kind of busi- 
ness (drug, department stores, hardware, liquor stores, gas stations, 
theaters, jewelers, mortuaries, auto dealers, florists, beauty shops, 
real estate, etc.) can use Screen Printed things to increase business. 

SOME $100 JOBS USE LESS THAN $10 WORTH OF MATERIALS ... you 

pocket the difference for vour labor and know-how. $400.00 A 
WEEK EARNINGS POSSIBLE? Yes. some earn less, but Mr. J. 
T. Anderson re|>orts he earns over $400.00 a week printing Greeting 
Cards certain times of year. Get your share Now. Mail Coupon Today! 



FREE SAMPLES - MAIL COUPON NOW 



Mr. C. I. NowaK. Screen Print Co., 15127 S. Broadway 
Los Angeles 61, California. Dept. 11 

Dear Mr. Nowak! I am genuinely interested. Please rush your 
"FINANCIAL ASSISTANCE PLAN" Revealing Screen Print HOME 
BUSINESS Details, Real SAMPLES, and "HOW TO" BOOKLET. I am 
under no obligation now or ever. 

Name 




Address . 
City 



.Zone State. 




Select any one oj the 14 Modern 
Knuineering Courses listed below. 
Any one of them will lead you to 
a Successful. Safe, and Secure Life- 
time Career. 

BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 

SAVE 2 YEARS' TIME 



B.S. Degree Courses: 

Electronic Engineering 
Electrical Engineering 
Highway Engineering 
Mechanical Engineering 
Structural Engineering 
Civil Engineering 
Architecture 



□ 



U.S. All. I-'OKCE i>hoto. 
Missile headed for outer 
space. Courtesy of Space 
Technology Laboratories. 
Inc. 

Enroll Now for New Term 

II. aid College Ranks FIRST 
West of the Mississippi in 
"Who's Who in America" 

Send for FREE information 



Diploma Courses: 

RADIO-TELEVISION 
Plus Color TECHNICIAN 
Electronic Technician 
Industrial Electronic Tech. 
Die and Tool Design 
Architectural Drafting 
Mechanical Drafting 
Structural Drafting 

Approved lor Veteran* 



HEALD Engineering College 



Van Ness at Post, Dept. PS- 1 6 1 
NAME 



San Francisco, California 



STREET. 

CITY 

STATE_ 



Superior's New Model TO UTILITY TfSHR* 

FOR REPAIRING ALL 

ELECTRICAL APPLIANCES 

MOTORS • AUTOMOBILES • TV TUBES 

As an electrical trouble shooter the Model 70: 

Will t«»t Toaiieri, Irons, Broilers, Heating Pods, 
Clocks, Fans, Vacuum CUansrs, Refrigerators, 
Lamps, Fluorosconts, Switch**, Thermostats, ate. 
Will test off TV tubes for open filcm»nts, inter* 
sjomonl shorts, burned out tubes, tc. 

Measures A.C. and D.C. Voltages, A.C. and D.C. 
Current, Resistances, Leakage, etc. 

Will measure current consumption whUm the 
appliance under test is in operation. 

• Incorporates a sensitive direct-reading re* 
sistance range which will measure all resist- 
ances commonly used In electrical appli- 
ances, motors, etc. 

• Leakage detecting circuit will indicate 
continuity from zera ohms to 5 megohms 
(5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 

• Both 6 Volt and 12 Voh Storage Batteries • Generators • Starters • 
Distributers • Ignition Coils • Regulators • Relays • Circuit Breakers 

• Cigarette Lighters • Stop Lights • Condensers • Directional Signal Systems • 
AN Lamps and Bulbs • Fuses • Heating Systems • Horns • Also will locate 
poor grounds, breaks in wiring, poor connections, etc. %m !■ 85 

Model 70 comes complete including 64 page book, only I J 

SHIPPED ON APPROVAL 

NO MONEY WITH ORDER -NO C 0.0. 




Try It for 10 days before you 
buy. It completely satiifled 
then send S3. 85 end pey 
balance et rate of *4.oo per 
month for 8 months — No 
Interest or Finance Charges 
Addedl If not completely 
eatlsfted, return to us, no 
explanation necessary. 



I MOSS ELECTRONIC, INC. 

S Dept. D-841 3849 Tenth Ave., New York 34, N. Y. 

I Pleaec rush Model 10. If satisfactory, I will pay on 

I terms specified. Otherwise I will return tester. 



Name. 



City. 



-Zone — 

All prices net. F O B., N. Y C 



F I B E RG LAS S 



50 Models 
^ 8-22 Ft. 




or 

FACTORY-DIRECT 
PRICES 

FREE CATALOG, 
WRITE TODAY 

18 FT. CRUISERS, 8 Models: from $369 

12, 14, 16, IB ft. runabouts, ski- 
models, convertibles, utilities: 
$104 up. 8, 10, 12, 14, 16, 
1 8 ft. racing, fishing, utilities: 
$41.95 up. 

FIBERGLASS 14 & 16 ft. 

From $299 (al right) 

Interlocking units (lower right 
photo) snap together, bond into , I 
1 -piece boat easily assembled 
in one evening. 




FIBE 
14 ft. 
$1,99 





luger's preformed 

preassembled units 

are easily assembled by anyone. Equal 

factory-built yet save Vl to 2 />. FREE 
catalog has all details, trailers, ac- 
cessories, paint, Fiberglass supplies. 

MONEY-BACK GUARANTEE 

EASY TERMS Va DOWN 



SEND FOR FREE 
COLOR CATALOG 

LUGER 
B OAT 

Dept. A-l 9200 Access Rd., Minneapolis 20, Minn. 



KITS 



If you take 



Color Pix 

8mm - 16mm - 35mm 127 • 120 • 620 
You must get our MONEY SAVING 

Free Catalog 

Listing all popular KODAK and ANSCO Film 
Type and Sizes . . . WRITE TODAY! 



^ CINE PRODUCTS, Inc. 

"Direct-by-Mail" Film and 4247 S - Kedzie. Chicago 32, 

fc Processing Specialists for almost a quarter century" Dept. PSMy 



BARBELLS 

140-Pound, CHROME DELUXE Bar- 
bell-Dumbbell set only $19.80. 
This Is oar feature set and Is the finest ever 

manufactured. 
Training with adjustable weight Is the BEST 
way to keep fit; the ONLY way to develop 
great strength and a perfect body. As the old- 
est and best equipped barbell company. BUR 
gives value and prices no one can equal. 

SEND FOR FREE CATALOG. 
BUR BARBELL CO. 
Lyndhurst 5, New Jersey 




$1 2- 80 

Extra 

Plates Only 
12c Pound 



SHUNTING KNIFE 




4-1 NC H BLADE 



We (five you handiest huntlm/ and fishing knife you've ever had! 
Has 4- INCH LONG highly tempered steel blade — VERY SHARP! 
Attractive handle. We send knife FREE to acquaint you with our 
below-wholesale bargains. Please send 2 5c for handling. NO 
LIMIT — but send 25 c handling for each knife. Order TODAY! 

HUNTING KNIFE, Dept. K-543, Box 881, St. Louis, Mo. 




..Mt£ VP"* OtVA, RQ 



Ds AND LURES 



Wholesale 
Catalog. 



The most complete and fully lllus 
trated catalog of reels, rods, beads, spinners, jigs, lure bodies and 
parts, sinker molds, feathers, tools, hooks, rod blanks, rod parts, 
swivels, wire, etc. Over 170 pages. 

FINNYSPORTS 21 61 X Sports Bldg. Toledo 14, Ohio 

SIGN PAINTING 

Home -Study Course— Only $5.95 £ 
Teaches you commercial slgrn painting; and 
stcn building- as It la being done TODAY 
In leading shops ail over the country . Com- 

Slete practical coarse for self-instruction, 
hows latest methods of track lettering, 
ollice doors, wood letters, reflecting signs, plas- 
tics, sprayed signs, gold leaf, silk screen nroccss, up- 
to-date alphabets, money-making business information, etc. 
SATISFACTION GUARANTEED OR REFUND! Contains all the instruc- 
tion of a hlprh-prlced correspondence course. Full price, only 85.95. 
postpaid. Or C.O.D. plus postage. No risk — order today. Satisfaction 
or money backl Order "Sien Paintlne Course." 
NELSON-HALL CO., 210 S. Clinton St., Dept. 2AN-1, Chicago 6, III. 




Men! Send for This Handsome 

SAMPLE CASE-FREE 




I'll Show You How to Make 
Up to $40.00 in a Day 

WRITE for this FREE Tailoring 
Sample Case packed with scores 
of beautiful, big-value suit and 
sport coat fabrics. Take orders 
from friends, fellow- workers, 
others, for fine quality, made-to- 
measure clothes. Pocket big cash 
profits in advance. Because wear- 
ing onr suits and sport coats brings more or- 
ders, we make it easy for you to get your own clothes 
without lc cost. No experience needed. Satisfaction (iuar- 
Hr» anteed. SEND NO MONEY, Rush name, address, age— today I 

PIONEER TAILORING CO., Dept. R 1120 

Congress & Throop Streets - Chicago 7, Illinois 
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Copyrighted material 



1* . AUTOMATIC ELECTRIC 

METAL CASTING SET 


Automatic electric casting 
set, includes automatic 
casting machine with new 
3 figure commando mold, 
handles, 36 pigs of casting 
metal, paints, brush, candle 
for smoking, electric cord 
and complete instructions. 
#6040-PS postpaid only 
$15.00. Add $1.00 to orders 
west of Rockies, Canada 
and Mexico. 

Many other molds available. 






ELECTRIC HAND CASTING SET 

Deluxe electric set, in- 
cludes electric stove with 
cord, pouring ladle, 3 figure 
soldier mold, handles, 24 
pigs casting metal, 4 bottles 
paint, brush, candle for 
smoking, complete instruc- 
tions. #5710C-PS postpaid 
$10.00. Add 50c to order 
west of Rockies, Canada 
and Mexico. 



HOME FOUNDRY MFG. 
1826 S. Washtenaw Ave., Chicago 8, 



LEARN SLEEP! 



Hypnotize self, others while asleep with amaz- 
ing hypnotic phonograph records, tapes. Free 
catalog lists 200 unusual records, tapes & 
equipment for sleep-learning & hypnosis ex- 

g:rimenters. Sleep-Learning Research Ass n., 
ox 24-Z Olympia, Washington. 




FREE BOOK 




[TRAINED i 
MAN 

Write today for a FREE copy of illustrated law book, "THE LAW- 
TRAINED MAN," which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost; 
convenient monthly terms. Write for FREE law training book today. 

Blackstone School of Low, 307 N. Michigan Ave. 

Founded 1890 Dept. 121, Chicago 1, Illinois. 



1 >£AjfJ» UPHOLSTERY 

Jg&^i* 0 ,n your spare time 

JsN^J^l run your own" 

business AT HOME 



FREE BOOK 

SAMPLE 
IESSON 




BE YOUR OWN BOSS 




tH COW.lt 

Earn more from the start while 

learning:! Set up your own profit- 
able business at home, enjoy 
steady income. Independence. You're In demand In 
the boominir Held of Custom Furniture Upholstery. 
EARN WHILE YOU LEARN ... the easy UTS way. 

Right off you start with tools, complete frames, 
fabrics, materials, ALL FREE with your practical, 
the N. Y. State-approved UTS course. You leam 
skilled professional custom upholstery, reupholstery. 
furnituro finlshlmr. repairs: to make slip covers, win- 
dow cornices, cushions, draperies in your spare time. 
Send for FREE Illustrated Book. Sample Lesson 
Get ready for well-paid job, steady work and big 
profits as your own boss. Also Training in N. Y. 
School. VET. APPKOVEO. Accredited by N.H.S.C. 
MAIL COUPON TODAY. No obligation. _ 

UPHOLSTERY TRADES SCHOOL I 
Dept. PA-1610, 721 Broadway, N. Y. 3, N. Y. ■ 

. -ml me FREE book with FREE Sample Lesson. No obll- | 

nation — no salesman will call. ._, . , i 

□ Home Study □ Training In N.Y. School | 

Address 
Name — 
City 



Zone Slate j 

□ Check If Korean Veteran I 



FREE PLAN 



Tells How To Start 
Your Own Business 




SHARPENS 
lOOO SAWS A 
YEAR— "I sharpen 
around lOOO saws 
a year in my part- 
time shop. Work 
comes from as far 
as 55 miles away." 
r-Joe H. Walker. 



FOLEY FILER 
BUYS OUR GROCERIES 

"I have tiled nlxiut 500 sawg 
In spare time. My wife Btrrces) 
the Foley Filer Is a good 
Investment because it earna 
enoueh extra cash to buy our 
groceries." — B. J. Kreuser 



FOLEY FILED SAWS BRING NEW CUSTOMERS 

Here is a steady repeat CASH business that pays 
from $3 to $6 an hour, and you can start in your 
own basement or garage in your spare time. Every saw 
you sharpen with the machine accuracy of the Foley 
Saw Filer is an ad that brings more customers. J. C. 
Deibert wrote us: "Since I got my Foley Filer five years 
ago, I have averaged 4 'A saws each day over all this 
time," Howard Kuhns says: "We oDerate 2 Foley Filers, 
and our business averages about 500 saws per montn. 
The count last year was 5.798 saws." 

The new model 200 Foley Saw Filer (shown above) 
is the first and only machine that automatically sharp- 
ens combination (rip and cross cut) circular saws — also 
all hand saws, band saws and crosscut circular saws. 
The adjustments are simple — there is no eyestrain — 
and you can start right away to turn out 
perfect cutting saws. Exclusive jointing 
action evens up irregular teeth — old 
saws cut like new! 

"MONEY MAKING FACTS" explains how 
you can get business from hardware stores, home 
owners, farmers, carpenters, schools, mills, fac- 
tories, etc. Just think, with a modest investment, 
no overhead, no stock of goods to carry, you can 
start right in on a cash business that will 
help pay the rent, buy groceries, or a new car. 
Time Payments available; send coupon today 
for this practical money making plan. No 
salesman will call. 




FOLEY MFG. CO., 119-1 Foley Bldg., 
Minneapolis 18, Minn. 

Send me free book "MONEY MAKING FACTS" and 
TIME PAYMENT PLAN. 



Name 



I 
I 

| Address 

"~ 4! 



MEM PAST 40 




ELECTRONICS 
324-PAGE 1961 

CATALDG 61 □ 
From the world's lead- 
ing supplier of electron- 
ics and stereo hi-fi 
equipment 

HUNDREDS OF EXCLUSIVE 
LAFAYETTE FINE-QUALITY 
ITEMS AVAILABLE IN THIS 
CATALOG 0NLY ^^^^^— 
The biggest, best and 
most comprehensive cat- 
alog in our history, fea- 
turing "The Best Buys 
in the Business." Thou- 
sands of items at the 
lowest money-saving 
prices. 

SATISFACTION 
GUARANTEED OR 
MONEY REFUNDED 

MAIL THE COUPON TODAY FOR YOUR FREE CATALOG 

LAFAYETTE LOCATIONS 

JAMAICA • BRONX • NEW YORK CITY 
NEWARK • PLAINFIELD • PARAMUS • BOSTON 

Lafayette Electronics Dept. ka-1 

P.O. Box 190 
Jamaica 31, N. Y. 

Send me the FREE 324-pg. 1961 catalog 610. 
Name „_^. . .. . 



FOR ELECTRONICS 
SCIENCE & 
TECHNOLOGY 

The "complete shopping 
center" for the audio- 
phile, technician, engi- 
neer, student, hobbyist, 
serviceman and dealer. 
-Exclusive at Lafayette — 
Lafayette Kits: easily the 
best value for your mon- 
ey any day. 



Address 

City.. 



„.Zone State.... 



ffiff focafkti Guit/e 




Tells all about the Great Smoky Mts. 
National Park, Tennessee's 22 Great 
Lakes with wonderful fishing and water 
sports, Civil War battlefields, homes of 
3 presidents, and much more. 

-j^AlL 1 MOUNTAINS • LAKES • HISTORY 

iCOUPONV 1 

TODAY 1 TENNESSEE DIVISION OF INFORMATION 
" ^2295 Cordell Hull Building, Nashville, Tenn. 



Please send Free Vacation Guide 



NAME. 



ADDRESS. 



CITY & STATE. 



Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble, then your condition may be traced to Glandular 
Inflammation ... a constitutional disease. Neglect of 
this condition often leads to premature old age and 
sometimes incurable malignancy. 

The Excelsior Medical Clinic has a New Free Book 
that tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflam- 
mation by NON-SURGICAL Methods. They found sooth- 
ing relief and a new outlook in the future of life. 

This Free Book may prove of utmost importance in 
your life. Write Today. There is no obligation. 

Excelsior Medical Clinic Dept. B622S Excelsior Spgs., Mo. 



EXCLUSIVE DOUBLE-BEARING 

HEAVY DUTY PUMPS 

IRRIGATE • DRAIN • CIRCULATE • SPRAY 

Uie 1/4 HP motor or lancer ... 1 HP for up to 5.200 GPH; 
1.000 GPH 60' high; or 3.000 GPH from 26' well. li/ 4 " Inlet: 

oullet. Stainless shaft. TYPE X 2 oll-lcss tin OK 

hearing?*. Won't rust * lu .' 3 

TYPE XB Ball staring mortel. (17QC 

Best for belt drives 

Postpaid if eath with order. 
Don't delay— tend for vovrt today! 
MONEY BACK GUARANTEE 
Centrifugal and Gear Pumps in All Sizes 

IABAWCO PUMPS, Belle Meod 4, N. J. 




Learn LANDSCAPE GARDENING 

AND growing OF PLANTS. Latttf information on irtMcatiin, Mir-tuting, plant irtwtk rtfulitore, ftfln 
design. Start a profitable bUfJacM or wonderful hobby. Unique and rjitdern h»me study c»bTM- accretUted. 

Ham your certificate at home. May I send FREE, and without obligations, my lufimativt Booklet' 

NORM MORRIS national, landscape institute 

DEPT.PS-11 M 11826 SAN VICENTE BLVD., LOS ANGELES 49, CALIF. 



DOLLS! DOLLS! DOLLS! 



Ltani to IWUDP. repair and m !1 dolls and accessories at bwM — world's most fascinating business. Excel- 
lent motif >' -making opportunities. Certificate awarded. May we send Fret laakltt. \o obligation. 

THE DOLL HOSPITAL SCHOOL ■ STUDIO ps-11 
11828 SAN VICENTE BLVD. • LOS ANGELES 49, CALIF. 



cash 



YOUt 



; hours into 



I can tarn your spare hours i 
($25 to $100 a week) ! Ask for Free Subscription 
to Opportunity Magazine, nationwide guide to extra 
cash for millions of men and women. Contains hints, 
plans, hundreds of offers. No matter what your age, 
experience, or occupation — write TODAY for next 5 
i issues FREE. Send no money— just your name. 

OPPORTUNITY, 850 N. Dearborn. Dept. 332 Chicaf o 1 0, III. 



MAKE 
MONEY! 

REPAIR 

HYDRAULIC 
JACKS 




Earn While You Learn At Home 

Mike up to 15 an hour, lull or part time, 
in the competition-free field of Hydraulic 
Jack Repair. Millions ol jacks in auto serv- 
ice stations, truckers, body shops, riggers, 
farms, need servicinf. We show you HOW 
Easy step by step directions. 
' Write lot rotate PS- 1. ait Frit Bonis Offer 



Institute of Hydraulic Jack Repair 



P.O. BOX SO • BLOOMFIELO, N.J. 
A Correspondence School licensed by N.J. Bd. of Ed. 



TELEPHONE 





HANDSETS 



Use as inter-house phone, talk house to garage, as loud 
speaker system, etc. You receive transmitter, receiver, 
3 conductor cord and simplified, illustrated installa- 
tion diagrams. Handsets are guaranteed to be the same 
as used in our great National Telephone System. Price 
delivered S2.95. Two for SS.OO! 

TELEPHONE REPAIR AND SUPPLY CO. 



Dept. PS-6 11 



1760 Lunt Ave., Chicago 26 
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Magic Mail Man-MakejjDl^n Hour! 

Get ORDERS and CASH from your mail- M W^&f*W*M m *^mmmk,%%%***m..iM****m* 




Get ORDERS and CASH from your mail- 
man — do work in SPARE TIME at home 
—or expand into FULL TIME business. 

Send coupon for Free facts about the newest 
and most fascinating of all hom>< operated 
businesses. For the first time a simplified 
machine brings the fabulous profits of 
Plastic Sealing and Plastic Laminating; 
within the reach of the small operator. Any- 
one can learn to operate the machine with 
a few minutes practice — then with our 
Magic Mall Plan can get mailorders pour- 
ing in daily with cash in every envelope. 
No canvassing — no selling. We even 



Get into PLASTIC 
LAMINATING at home 



supply the circulars you mail to bring back cash and orders. 
Don't waste a minute. Rush your name. We'll send you FREE 
and postpaid, pictures, prices, details, and all the facts you need 
to start. Mail coupon or send name on postcard. No charge. 

Warner Electric Co . . 1 5 1 2 Jarvis Av. . Dept. L-3 - A, Chicago 26.111. 



THIS 
MAN 

is taking out of 

the machine a Plastic Sealing »^ 
Job — ordered 
11c in ma 
back $2. 
Capacity 
profit per hour 



Make Thousands off Beautiful Art Creations 

COSTUME JEWELRY o CIGARETTE BOXES 
TRAYS o CANDLESTICKS • COASTERS 
LAMP BASES • BOOK ENDS. ..ALL IN 
PARKLING COLORED PLASTIC. 





WARNER ELECTRIC CO., 1512 Jarvis Av. I 

Dapt.L-3-A, Chicago 26, III. 

At no cost to me, please rush complete details • 
postage prepaid. I am under no obligation. . 



Name. 



Address. 



City. 



Zone State. 



^ ^ HELP WANTED-SPARE TIME ^ 

SENSATIONAL NEW LONGER-BURNING 
LIGHT BULB. Amazing Free Replacement 
Guarantee— never again buy light bulbs. No 
competition. Multi-million dollar market 
yours alone. Make small fortune even spare 
time. Incredibly quick sales. Free sales kit. 
MERLITE (Bulb Div.). 114 E. 32nd, Dept. 
C-16A, New York 16.N.Y. 

In Csntdt: Mopi Co. , Ltd. ,3/1 DowdSl. . Montr nil P(X 



REMOVE 

that GAG 
from Your 

VOICE 

Don't you often dream of being able to command immediate 
attention when you speak? Wouldn't it be wonderful to have a 
voice that RINGS WITH AUTHORITY AND ASSURANCE . . . 
instead of feeling that your voice is bottled up inside you? 
Science has demonstrated that VOICE is one of the real secrets 
of PERSONALITY. 

Eugene Feuchtinger has the amazing method for removing 

that gag from your voice . . . releasing pow- 

erful tones that will astonish you and every- ^.-f* 
one who hoars vou. *l-R£fc 




A SCIENTIFIC PROGRAM 

Now you can learn how your voice can be marie 
excitingly forceful for both spcaklm? and stnirlnsr. 
The succe.ss-wilininir tones you have admired can 
be yours! Why be handicapped in business and 
social life? Read Kueene Feuchtinger's new book 
"Voice Power and Personal Power." It may be the 
key to your future success. Mail coupon below 
TODAY! 

FREE BOOK on Voice Development' 
............................. .--1 

■ PREFECT VOICE INSTITUTE, Studio AN-1 | 
I 210 S. Clinton St., Chicago 6, III. ■ 

" Please send me. absolutely free. Eugene Feuchtincer's new I 

■ liook "VOICE TOWER and PERSONAL POWER." I understand a 
B there Is no cost or obligation. No salesman will call. 



Name 



Address 



City State. 



..Age.. 



New, Easy Way To Get Yourl 

HIGH SCHOOL DIPLOMA! 



Your chances of getting ahead arc no much 
i it-it it with a high school diploma! Now you 
can finish high school at home, without Inter- 
fering with your joh. Simplified Wayne train- 
ing offers your choice of the approved sub- 
jects you need. Diploma awarded. If you arc 
1 " or over and have left school, write for 
KBKK Sample Assignment in Kngllsh Re- 
view and catalog today! Accredited Member, 
Sational Hume Stuily Council. 

Wayne School of LaSalle Extension University 

.4 Correspondence Institution 



419 So. Dearborn St., Dept. 183W, Chlcogo 5, III. 



EARN $10,000 A YEAR 




□ DIESEL 

□ AUTO 



□ ELECTRONICS 

□ AUTOMATION 



The average starting salary of students, com- 
pleting our FCC License, Electronics Techni- 
cian Course, and those completing our Diesel 
Automotive Training, is $4,300 per year. 

After becoming familiar with the industry, 
their salary usually increases to $6,000 or $7,000 
per year. 

After they become senior technicians, or 
master mechanics, they can earn $8,000 to 
$10,000 per year. 

When they become specialists, or a part of 
management ... or start their own business . . . 
they can earn considerably more. 

RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, plus 
free nation-wide placement service for graduates. 
Check jub/ecf obove in which you are interested and mail for 



BAILEY 



«» Technical Schools 

MIlOkUHOI. | VeterQn Approved 



m 



1626 S. Grand. Rm. 50, St. Louis 4, Mo. 35 ™ 



WfCMANICS 



Name. 



-Age_ 



.State. 



51 



Copyrighted male 



MANUFACTURERS CLOSE OUT SALE 



WOMB 



Train in the 
new shop-labs of jgg§j 
the world famous W.IIJ illnU 

COYNE 

ELECTRICAL SCHOOL 

on a quarter of a million dollars worth 
of equipment or learn at home in your 
spare time with Coyne's modern tele- 
vision training. 

■»—■ — — — — — 

Use this coupon to get our FREE BOOK 

"GUIDE TO CAREERS" 

COYNE ELECTRICAL SCHOOL I — I training I — | training 

1501 W. Congress Pkwy. I I at Coyne LJ at home 

Dept. of Electronics 51A, Chicago 7, III. 



NAME. 



ADDRESS. 



I 
I 

I CITY. 
I 



.STATE. 



Unlike moil other schools, we do not employ talesman. 




NO SELLING! All you do is 
package! Cash in on skyrock- 
eting new "help-yourself " 
rack business ! Package 
wanted items in see-thru 
bags at home ! We show you 
how, help you step-by-step, 
supply materials. Our nation- 
wide sales force places your 
products in stores and serv- r/V? 
ices racks. We show how and where to buy in 
bulk far below wholesale. Your profits are fan- 
tastic on products you package. 

START SPARE TIME-LIVE ANYWHERE! 

Get orders and deliver by mail! 
Live in city, town, farm. Start 
at home, spare time. Later, go 
full time, hire others. Simplest, 
fast- growing Home Business. 

'10-STEP PACKAGING 
PROFIT PLAN' 

Reveals how to cash 
in on high. profit Homei 
Packaging Business. 
FREE DETAILS. No 
obligation. Rush name 
& address to 

HOME PACKAGING CO. - Dept. T241 

2212 Jesse Street, Los Angeles 23, Calif. 
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CONV. TOPS-Were $79.50 
— $24.95. While they last- 
State 2nd color choice, yr. 
and car. 25% with order. 
Balance C.O.D. or send 
check. Postpaid. 
TONNEAU COVERS (sports 
cars only)— all colors. Plastic 
Leather. 

Were $39.95-Sale $9.95 
Aluminum zip'r $1.95 ex. 



AUTO SEAT COVERS - 

American cars were $34.00, 
Sale $13.95 complete set 
Foreign cars 
Sale $15.95 complete set 




RUE HI AUIO COVERS B5 »15 STB: 



QEARN WHILE MR/ 
YOU LEARN >J 



EARN WHILE 
YOU LEARN 

Send for 
FREE BOOK 



Big opportunities in this fasci- 
nating, profitable trade. Earn 
quickly— step into a well-paid 
job or start a business of your 
own, full or part time. Learn 
easily at home, all materials 
and special tools supplied. 
Write NOW for FREE book! 



LOCKSMITH ING INSTITUTE, Dept. 201-1, ISO Park Ave., E. Rutherford, N. J. 

Licensed by State of N. J. Vet Approved 

BOAT TRAILER KIT Only '69.50 

800 POUND CAPACITY— FOR BOATS TO 15 FT. 
OTHER MODELS FOR ALL SIZE BOATSI 

You can really save on these rueired, perfectly encl- 
neered Kits. Guaranteed hifrhest quality parts ready to 
assemble Into a boat trailer with more features and 
better performance than hisrh priced trailers. 

Camping and Utility Trailer Kits also 

. *• available at tremendous savings! 

jCS :„ ^T"^ Write tor 1961 Illustrated cataloe 

». S M i showing all moclrls and prices. Please 

■Br" enclose IOC for postage and handling. 

TRAILER PRODUCTS CO.. INC. 
Dept.PS-l,P.O.Boxl76,Klngsport,Tenn. 




0 



SOUND EFFECTS 

Hi-Fi and Super 

Newest sounds: Airplanes, DC8, Electro Prop-Jet. 
Boeing 707, Air Force F-104 Starflghter, Regulus I. Missile Launch- 
ing, Carrier Sounds. Also Autos. Music, Trains. Household and In- 
dustry. More than 13 classifications; over 1500 real-life sound effects. 
See your dealer or send 25c for 56-page catalog containing more than 
250 record listings. 

M P TV SERVICES, Inc., 7000-H Santa Monica Bl., Hollywood 38. Cal. 



WT.V4LI 




PRISMS M 50 



Made for U.S. grovt. for 
tank periscopes. Fine op- 

K jfcjgZ^fljlC J&SSiS*^'^ — 8lon Prisms ",-ltli silvered 

base. Terrific for all types 
spectoirraphlc work. In 
homemade telescopes & other opti- 
cal systems for bending- rays. NEW. 
PERFECT! Cost U.S. jrovt. $25 ea. NOW- 
$1.50 ea. ppd. or 4 for $5.00. Same as above— 1" long (no silver bark- 
ing) $1 ea. 5 for $4. Postage pd. on ppd. orders. Cal. res. add sales tax. 

FRANK SALES, 3828 Sunset Blvd. Dept. PS 161, Lot Angeles 26, Calif. 



When Writing to Advertisers 
Please Mention Popular Science 



NEW BENSEN GYRO-COPTER 




Now available in plans and kits. 
Easily built and flown by do-it- 
yourself hobbyist. 3-view drawings 
may be purchased for $2 or 
simpler Copter-Glider $1. 
BENSEN AIRCRAFT CORP., Dept.PS-n 
Raleigh-Durham Airport, Raleigh, N.C. 
NaHF 
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Co 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch - Relieves Pain 

For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all — results were so 
thorough that sufferers made astonishing 
statements like "Piles have ceased to be a 
problem! " 

The secret is a new healing substance 
(Bio-Dyne®)— discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®. Ask for it at all drug 
counters. 



Amazing 

TEAR GAS 

- PENCIL 



K>OZ PROTECTION 1 

Discharges tear gas to instantly stop, stun and 
incapacitate the most vicious man or beast. Ef- 
fective substitute for firearms: leaves no per- 
manent injury. No selling experience needed. 
Handle as profitable sideline, soon you'll sell 
it full time. Start now! Send $5.95 for demon- 
stration kit of Automatic rear Gas Pencil. 10 
demonstrators and 3 Tear Cas CartrldEes. NOT 
SOLD TO MINORS, nor in Mich.. CaNf. or N. V. 
State age with order. 

HAGEN SUPPLY CORP.. Dept. P-11. St. Paul 1. Minn. 




BIG PROFITS. 
SELLS EASY TO 
GAS STATIONS 
NIGHT WORKERS 

MOTORISTS, 
NURSES. STORES, 
BANKS, HOMES 




Catalog 



INTERNATIONAL CRYSTAL MFG. CO. 

18 NORTH LEE, OKLAHOMA CITY, OKLAHOMA 




^Commercial 
~ Crystals 

^Amateur and 

~ Citizens Band 
Crystals 

Auto Radio 
Converters 

•^Oscillators 

^ Frequency 
^Alignment 

Equipment 

^Transmitters/ 
"^ Modulators 

^ Transistor 
"^Subassemblies 

^Citizens Band 
["^Transceivers 

[^Citizens Band 
"^Antennas and 

Accessories 



SEND : 



• Send Free 1961 International Catalog • 



FOR IT i 



• NAME 



TODAY | 



ADDRESS 



? CITY STATE. 



4(eep All 6 Volt or 12 Volt^ 
Batteries fully Charged 
At All Times-ln Any Weather! 

with HOME 

BATTERY CHARGER 



Designed specifically 
for car-owner and 
fleet owner use. 
In many ways 
superior to the 
chargers used 
in gas stations. 




INSTANT STARTS 
EVERY TIME! 

Most importantly this device charges at a "safe" rate with no 
possibility of buckling or damaging plates. "Hot shot" station 
charges necessarily use high current to assure "fast" charging, 
an economical necessity for the operator. Frequently, that method 
causes "flaking" due to excessive current surges. 
Home Battery Charger is in every way a full fledged charger, not a 
gadget. It employs an oversized selenium rectifier working in con- 
junction with a tapped step-down transformer to provide a "safe" 
charging rate of current for both 6 volt and 12 volt batteries. 

Home Battery Charger is a permanent investment— It wiU outlast 
gll cars vou will ever buy. Never again will you have to worry 
about being stranded on an open road, or worse still, in the 
middle of heavy traffic. Never again difficult starts on cold 
mornings. To use, simply plug the line cord into any 110 volt 
outlet— connect the two terminals to your battery — and walk 
awayl That's all you need to assure full charge at all times. You 
can't connect this device wrong— for if you do — a warning trouble 
light on the front panel lights. You can't overcharge because 
charging drops automatically when the battery is fully charged. 

SAVE MORE! Not only will Home Battery Charger save yon 
battery costs — but because a weak or defective battery can 
easily damage other expensive components in your car, CAQC 
a battery fully charged at all times will appreciably 
reduce other repair charges. 

SEND NO MONEY WITH ORDER - PAY 
POSTMAN NOTHING ON DELIVERY! 



So certain are we that once you examine and try this vitally 
needed device you won't want to part with it; we offer to ship 
Home Battery Charger at our risk on the following basis. 

After 10 day free triol, you may either remit the cash price of 
$9.95 plus postage; remit only $4. and the balance plus small 
budget and postage charge in two monthly payments; or if not 
completely satisfied return the Charger cancelling any further 
obligation. 



Accurate Instrument Co., Inc. 

Dept. D-102, 911 Faile St., New York 59, N.Y. 

Please rush 1 Home Battery Charger. I'll either remit 

$9.95 plus postage after 10 day trial; pay on your easy 

terms, or return the Charger. 

Na me 

Address 

City... — 



I A 



Zone State. 
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OUTFIT STARTS YOU IN 

big money SHOE BUSINESS! 




Be Your Own 
Art Teacher 

IT'S EASIER THAN YOU THINK! 

YOU don't have to be a "genius" to break into the high- 
paying art iielfl. Now, through our famous simplified 
course, you can learn commercial art, painting, cartooning, 
fashion, TV, etc. . . . right at home, in your spare time. 
And all for only 200 a day! 

No previous Art training needed. You start with simple 
fundamentals — progress rapidly through personalized, step- 
by-step instruction. Soon be your own boss. Or earn good 
money as staff artist for advertising agency, newspaper, 
magazine, etc. Even earn while you learn. TWO 22-piece 
art outfits given AT NO EXTRA COST. 

FREE BOOK tells about the opportunities in Art as a profession 
or hobby; describes famous low-cost WSA Course in detail: also 
tells of success of our students. Send for it TODAY. 
No cost or obligation. No salesman will call upon 
you. Just send this ad, with name and address filled 
in below to Washington School of Art, Studio 151. 
Port Washington, N. Y. (Estab. 1914 — Licensed bv 
the N Y. State Education Dept. ) 




Name _ Age.. 

Address 

City Zone State.. 



?A#! SCARCE TRIRNGLE COLLECTION 




Start TODAY to enjoy an exciting new hobby! Get this big. 
valuable collection of gorgeous, multi-colored triangle shaped 
postage stamps . . . brought to you from strange and mysterious 
lands in the wilds oi Africa, enchanting Europe, exotic Latin 
America, etc. All genuine, all-different — picturing man-eating 
reptiles, jungle birds, action-packed sports, ancient clipper 
ships: PLUS scarce airmails, fabulous commcmorati% es. giant 
and midget-sized stamps. EXTRA! Bargain Catalog. "Collec- 
tor's Manual" plus other exciting offers for your inspectio'n. 
Enclose 10c for mailing costs. Supplies limited. ACT NOW I 



JAMESTOWN STAMP CO. DEPT. HHPS JAMESTOWN. N.Y. 




RUSH my Free "Triangle" Collection and' 
other offers. I enclose 10c for mailing costs. 1 



Name „ „ „ I 

I 

Address i 

City k \ 
State J 



MASON 



Run your own profitable "shoe store" busi- 
ness from home! Represent fast growing 
million dollar firm in spare or full time. We 
give you— FREE— complete Starting Outfit 
that makes you $217 EXTRA each month 
for just2easyordersaday. Feature 195 
fast-selling dress, sport, work shoe 
styles for men, women. Air-cush- 
ion shoes, many special fea- 
tures! Sizes 2'/ 2 -15-AAAA 
to EEEE. Sell to friends and 
folks where you work. Rush 
postcard for FREE Outfit! 




SHOE, Dept. G-626, Chippewa Falls, Wisconsin 



EXQUISITE $2.00 PRECISION MODEL PLUS 50c CATALOG 
FOR $2! To introduce collectors to sharply detailed replicas from 
Government blueprints... Mitscher Destroyer plus catalog. Send $2 to: 
AUTH ENTICAST, LTD., 7969 77th Avenue. Glendale 27. N.Y. 




The WORLD'S FINEST ELECTRONIC 
GOV'T SURPLUS BARGAINS: 

Transmitters, Receivers. Meters. Micro- 
phones, Headsets, Amplifiers, Motors. Gen- 
erators, Gyros, Automatic Pilots. Test Equip- 
ment. Telephone Equipment. Etc. — Etc. Send 
for your FREE Catalog 1 today! 

Address Dept. PS-1 



FAIR RADIO SALES • P.O. Box 1105 . LIMA, OHIO 



MEN WANTED 


Matter a trade with a future — learn 
Auto-Diesel mechanics in our shops. You 
learn with tools on real equipment. Earn 


AUTO DIESEL 
MECHANICS 


while you team. Many of our graduates 
earn $1 25 per week and up. No previous 
eiperience necessary. Day and night 
courses. Approved lor veterans. 


Writ, for f>M bulletin 

AUTO-DIESEL COLLEGE 

224 7th An.. N . Dept. 4 1 
Noihyille 3. Umm. 



Broken or Loose FALSE PLATE? 



Fix it Yourself EASILY in a Few Minutes 

j Your plates may become broken or loose just when 
you need them most. With FIX-IT-KIT you can repair 
your own broken plates Also tightens loose fitting 
' plates, easily Get permanent comfort with profes- 
sional material Complete instructions Satisfaction 
guaranteed or your money refunded. Order Now at a 
Plates Like New new ,ow P nce only $2.98 postpaid — or sent CO D 
DENT-FIX DENTAL PRODUCTS, Dept. 147, Box 674, Kansas City 41, Mo. 




and evedns 
twain a 

(V 



MEN AND WOMEN WANTED — SPARE TIME 



IT AIN'T SELLIN' — just servicing. Take; 
over YOUR AREA as our Service Distribu- 
tor, keeping retail stores supplied. Na- 
tionally advertised 30-year-old line pays' 
you up to $20 an hour. For samples, high- 
ly successful plan — FREE — write NOVO, 
.3855 Li ncoln Ave. Dept. A-29, Chicago 13 

affiYfiTfrnf rHTriffni m 



Soowltds* t 
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AA'tai 
pnees n 
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| etu> m 
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DESK 



GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 

You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home. Write 
for free map and literature. 

AMERICAN OIL SCOUTS, Dept. PS 

8350 Santa Monica Blvd. Lot Angeles 46, Calif. 
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LEARN 




MEAT CUTTING 

I 



AT NATIONAL 

Pay After Graduation 





The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit- 
able store of your own. Remember PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. National 
School established 38 years. Get National training 
NOW. Pay your tuition in easy weekly payments 



after you graduate. Send coupon for FREE school cata- 
log— TODAY. G.I. approved. 



National School of Meat Cutting, Inc. 
Dept. 51-N. Toledo 4. Ohio 

Send me your FREE school catalog on National Training at 
Toledo In Meat putting. Meat Merchandising and Self Service 



Meats. No obligation. No salesman will call. 
Nam*. . . 

Address. 



.Ak-e. 



city. 



.State. 



Approved for Veterans 




$1.98 

W postpaid 



Complete 
Telescope Lens Kit 

Conquer Space, Explore the Universe, Planets, Moon craters. New Stars, 
etc. Complete Lens Kit consists of ot> Inch focal length ground and polished 
objective lens, eyepiece lenses for 50 row Kit. 100 POWER, 150 POWER. 
200 POWER. 250 POWER, 3iM POWER, and all necessary lens fittings. 
Easy to make from simple step by step Instructions. (Tripod and mount 
not Included.) Money back guarantee. 

BUSSE SALES CO., Hartford, Conn., Dept. PS-93 



DO YOU WORK 

^" TH COLD 



^ALL DAY 

FEET? 




at last a new modern, low priced 
electric foot warmer that will keep you 
healthy, happy and comfortable. 
HELP PREVENT 
COLDS WITH... | 

Check stand cashiers, secretaries, assembly line workers, 
housewives, office workers, theatre cashiers, machine 
operators, telephone operators, and many others through- 
out the country are now singing the praises of the Electro 
Mat. There is no further need to work all day with cold feet. 

. mm „.„ Safe and Economical. 
Sue 14 x2r 

lightweight portable INTERSTATE RUBBER PRODUCTS CORP. 

908 Avila St. Los Angeles 12, California 

9108 Meyers Rd. Detroit 28, Michigan 



Consumes less 
power than a 100 
wott light bulb. 
Mail your check 
or money order 
today for ONLY 

SaaEKfcZaBaW 



Pleat* lend me.. 



-Electro Moll at 57. 95 each. 



IMPORTANT SAVING, 

If 6 or more ordered, price It Only $6.95 eoch. 
Q C.O.D. Encloie jl.00 depoiit with order. 
□ Prepaid 

Addreif 

City 



-Stole- 



Dept. J09 PIEASE PRINT CLEARLY 



Sensationally Startling FACTS 

About VITAMINS 




FREE 




Your Copy of America's 
«Mosf Informative Book 



After 20 minutes' reading of this Guide Book, you 
will understand vitamins as you never have before. 
How good is Vitamin C for colds? Is there a differ- 
ence between natural organic products and synthetic 
vitamins? What can vitamins really do for the aver- 
age person? You will learn the answers to these and 
hundreds of other perplexing vitamin questions. You 
will not be fooled again by confusing, mysterious 
labels. You will be able to pick up any vitamin prod- 
uct and know if you are getting your money's worth. 
You will learn how to cut costs up to 50% on freshly- 
packed, guaranteed-potency vitamin products. For 
example, 100 capsules of Vitamin A (25,000 units) 
need not cost you $1.75, but only 59c\ 100 tablets 
Vitamin C (250 mg.) not $2.00, but only 80c 1 . 100 cap- 
sules of Vitamin E (100 Int'l Units), that retail for 
$4.65, need cost you only $2.15. This all-inclusive 
Vitamin Guide Book is sent, without any obligation, 
as a FREE Service by Vitamin-Quota, one of Amer- 
ica's largest distributors of vitamins to doctors, 
nurses and over 2,500,000 families, coast-to-coast. So 
stop buying blindly. Learn the truth and be in- 
formed! Send for FREE Catalog and Vitamin Guide 
Book today. VITAMIN-QUOTA, Dept. A-212. 880 
Broadway, New York 3. N. Y. or Dept. A-212, 1125 S. 
Crenshaw Blvd., Los Angeles 19. Calif. 
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By Ken Fermoyle PS Detroit Editor 



Better Roads, More Cars 



HOW SUPERHIGHWAYS 
HAVE GROWN 




1970 (Est.)— 31,000 Miles 



A PRIME factor in optimistic auto- 
sales forecasts for the coming years 
is the huge road-building program now 
under way throughout the nation. "You 
can't sell cars unless your customers have 
someplace to drive 'em," is the way one 



auto-company sales executive put it. 

And after some 5,000 miles behind the 
wheel of test cars in recent weeks, I'm 
satisfied that new road construction 
makes those sales forecasts for the cur- 
rent decade— 7 V2 or 8 million cars a year 
—look good. Limited-access highways are 
spreading like crab grass over the coun- 
try. They change the entire concept of 
travel, cutting the time it takes you to 
get to point B from point A by as much 
as 50 percent. 

Ohio, Michigan, Illinois, and Wiscon- 
sin seem to be doing an especially good 
job. I can personally verify that in many 
cases in those states it's now possible to 
make trips that used to take 12 hours in 
as few as eight hours— without exceeding 
posted speed limits. And you feel much 
safer all the time. 

No wonder automobile men are rub- 
bing their hands in happy anticipation. 



The trouble with back-seat TV. 

Dream-car doodlers love to put television 
sets into their imaginary automobiles, 
but engineers haven't found a practical 
way of putting them in production mod- 
els—yet. Two promising developments: 
new circuitry that combines the jobs of 
several vacuum tubes in one compact 
unit; the gradual reduction in transistor 



prices. These help with two headaches: 
price and size. 

Others remain. You can't mount a tow- 
ering antenna on a car to insure a good 
picture in poor reception areas. And a 
TV set's delicate innards object to the 
jostling they get in a car. 

When will car TV be available? Esti- 
mates range from two to five years. 



New haulaways pamper cars. A 

dual-purpose, enclosed trailer may save 
money indirectly for new-car buyers. 
Made by Dual-Evans Corp., it will pro- 
tect cars from damage by weather, van- 
dalism, and pilferage. 

Cars shipped on conventional, skele- 
ton-type haulaways often arrive with 
paint pitted by sand or hail. Small boys 



with slingshots and rifles break windows 
and puncture tires. Thieves steal tires, 
wheels, and accessories. This increases 
insurance, boosts dealer make-ready costs 
—and, ultimately, raises the price of cars. 

Also, the new enclosed vans convert 
in minutes so that they can haul other 
kinds of freight after the four cars they 
carry (five, if compacts) are unloaded. 



New engines coming up. Trade 
sources report an unusual amount of 
activity in engine and drive-line tooling 
for 1962 models. Chrysler, Ford, and 
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General Motors all have placed big or- 
ders for new equipment. Chrysler plans 
to market an improved, lighter transmis- 
sion. There is also a possibility that the 

CONTINUED 

Copyri 




NEW TEMPEST 

AMERICAS ONLY FRONT ENGINE O REAR TRANSMISSION CAR 

155 H.P. FROM FOUR CYLINDERS* 



(Gas-saving 4! 50-50 balance! Seats six men! Priced with the compacts!) 



The new-size Tempest is primed to scoot on less gas! 
Five hot versions of the Trophy 4 engine. 110 to 155 
h.p. Any choice will move out in a hurry, sail up a 
steep hill in high gear, has the power for quicker, 
safer passing. Tempest has it! 

Front engine is balanced by rear transmission. 
(Standard stick shift or extra-cost automatic.) Cuts 
weight in the front. Easy steering. Longer tire life. 
Adds ballast in the rear. Improves traction and 
braking. No big floor hump. Independent suspension 
at all 4 wheels. Most other cars only have it in front. 
Wide-Track, too. Gives a solid stance. Secure cor- 
nering. There's a 4-door sedan and a station wagon. 
Prices come close — or even beat — the tags on the 
compacts. If you're figuring on a new car — figure on 
a Tempest. See your Pontiac dealer. Drive it. 

*With optional 4-barrel carburetor and automatic transmission. 
PONTIAC MOTOR DIVISION • GENERAL MOTORS CORPORATION 




DETROIT REPORT continued 



company will switch to aluminum blocks 
exclusively for '62 slant-six engines. 

Ford is less intrigued with aluminum 
for engines, but might make transmission 
news in '62— and will have ready by then 
its inexpensive, no-lash valve gear, which 
does away with cranky hydraulic lifters. 

GM will offer more transaxle arrange- 
ments, like those in the Chevy Corvair 



and Pontiac Tempest. And at least two 
more aluminum V-8 engine blocks are 
likely to be in GM cars next fall. One 
may go under the hood of the 1962 Chev- 
rolet. Cadillac is also a prime candidate 
for a new engine; the current V-8 has 
been updated periodically, but still goes 
back to the basic OHV V-8 introduced 
nearly 10 years ago. 



Production storms at Tempest. 

Competitors report that Pontiac had 
problems in building its first Tempests. 
Source of trouble— the bowed drive shaft. 
Quality inspectors rejected many of them 
for minute surface scratches; "they might 
fatigue and fail in service," was the word. 



No more red lights? A "traffic- 
pacer" lighting system is being installed 
on a four-mile stretch of road near De- 
troit. The new system uses lighted speed 
signs, which are synchronized with traf- 
fic lights. The signs show motorists the 
speed they must maintain to make a 
green light at the next signal. 

The system is expected to increase the 
capacity of each lane by 20 percent by 



And Pontiac was determined not to re- 
peat the kind of bad time Chevy went 
through last year when it first introduced 
the Corvair. Result: Production went 
slower than anticipated, but Pontiac fig- 
ures it scotched many potential buyer 
complaints. 



maintaining an even traffic flow and 
eliminating the red-light "lag time" as 
long strings of cars get slowly under way. 
Simple in principle, the advisory speed 
signs— spaced at 1,000-foot intervals- 
work something like the flashing "don't 
walk" signs for pedestrians. General 
Motors Research Laboratories is install- 
ing the $140,000 system in cooperation 
with local road authorities. 



Testing iron's mettle. Iron and 
steel, traditionally the most important 
materials in automobiles, continue to pre- 
dominate in '61 cars— but they're facing 
tough competition. Aluminum has its foot 
further into factory doors with a rash of 
new engine blocks, transmission castings, 
and other parts. Plastics also show gains. 
Plymouth's Valiant has a "Delrin" acetal- 
plastic instrument-panel housing. 



Magnesium looms as another inter- 
loper. Price of this very light, strong 
metal has dropped, stepping up research 
into more potential auto applications. 
Volkswagen uses some 90 tons per day. 
One engineer reports that it could be 
used in place of aluminum, except for 
exterior trim. He believes it has an espe- 
cially big future in valve trains, where 
strength and light weight are musts. 



Two-ply tires for compacts? All 

major tire companies are taking a look 
at the possibility of using light, two-ply 
tires on tomorrow's cars in place of the 
heavier four-plies. 

Lighter tires would reduce unsprung 
weight, easing suspension problems in 
smaller cars. Two-ply tires run cooler 
than four- or six-ply tires. They would be 
slightly less expensive than the standard 
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four-ply tires you have on your car now. 

One tire man says his company got 
interested in two-ply tires as a result of 
an abortive "emergency-spare" develop- 
ment program. The idea of making a 
lightweight, easily stored spare for emer- 
gencies never got off the ground, but 
several two-ply experimental tires tested 
out so well in the laboratory that re- 
search continued. 



Copyrighted material 



25 TIMES 
MORE CHROME 



The solid chrome on Perfect Circle 2-in-l 

rings is 25 times thicker than the chrome 

plating on an automobile bumper. 

This thicker chrome means thousands of extra 

miles of full power and oil control. And, 

PC rings go through a special lapping process that 

virtually eliminates tedious break-in. 

Whatever the service, Perfect Circle rings are 

built to take it. Always specify Perfect Circles — 

preferred for original equipment and 

replacement everywhere. 

Perfect Circle Corporation, Hagerstown, Indiana, 
Don Mills, Ontario, Canada. 



PERFECT CIRCLE Chrome Jkton Kings 

PISTON RINGS • PRECISION CASTINGS • POWER SERVICE PRODUCTS • SPEEDOSTAT 




Remember how great cigarettes used to taste? 

LUCKIES STILL DO 



V ■ 



m 




L.S./M.F.T.-LUCKY STRIKE 
MEANS FINE TOBACCO 



CHANGE TO LUCKIES 

and get some taste for a change! 

Product of tX& t^utceetfuX^teeo-^^iyutr^— rJo&eeo- is our middle name 



)A. T. Co. 



A WARNING TO USED-CAR BUYERS 
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By E. D. Fales Jr. 




IN A used-car showroom in a small Eastern city, as this is written, 
stand two automobiles. One is a 1956 Plymouth with an odometer 
reading of 38,000 miles. The other is a 1959 Mercury with an odometer 
reading of 70,000 miles. 

The mileage on the Plymouth is faked. The mileage on the Mercury 
is honest. 

"We took in the Plymouth two days ago," the dealer told me. "With 
that 'low' mileage someone will grab it fast. But the Mercury has stood 
there for two months with no takers. 

"Yet the Plymouth actually had more miles on it than the Merc. One 
of these days we'll give the Merc the same phony treatment. Then watch 
somebody snap it up." 

To see how prevalent such fraudulent practices are, I set out recently 
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Walk on to practically any used-car lot in 




'53 Olds showed 64,195.8 miles 
Dealer estimate: over 150,000 



Dealer comment: "A flagrant case of odometer 

set-back. Notice the numbers out of line. 

The car has been around, and it's been abused.' 




'50 Pontiac showed 85,868.5 
Dealer estimate: some 200,000 



Dealer comment: "This isn't the first time 
we've had this car. The last time we 
sold it, we ourselves tool; off 20,000 miles." 




'56 Ford Victoria: 26,250.7 
Dealer estimate: 65,000 



Dealer comment: "We've set this car back twice 
ourselves. But it has been given good 
care and is in good mechanical condition." 



to talk with dealers, mechanics, state of- 
ficials, and ordinary motorists who buy 
used cars. I saw scores of cars with odom- 
eters—that's the correct name for the 
mileage meters, although most people 
refer to them as speedometers— set back 
10,000 to 40,000 miles. 

On the basis of what I learned, it is 
safe to say that of the 12 million used 
cars sold in the U. S. each year, 80 to 90 
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percent have had their odometers altered. 
Dealers aren't the only culprits. Car own- 
ers do it themselves. 

This article will tell you: 

• Why the practice is so widespread. 

• How odometers are doctored. 

• What states have laws forbidding it. 

• How you can protect yourself from 
odometer swindles on used-car lots. 

Setting back an odometer is far more 







flie U. S., and here's what you will find 
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'55 Ford Fairlane: 41,079.0 
Dealer estimate: 70,000 



'54 Mercury: 64,964.1 
Dealer estimate: 64,964.1 



Dealer comment: "This is still a good car. 
We know the former owner. It cost us very 
little to put it in shape — about $70." 





Dealer comment: "That's true mileage. We asked 
$375 for this car, and couldn't get it. So we'll 
turn her back to 30,000, ask $575, get $550." 




'57 Chevrolet: 26,364.1 
Dealer estimate: 40,000 



Dealer comment: "We know this car has been 
turned back. The dealer we bought it from didn't 
even put the screws back in the speedo unit." 



serious than merely cheating you out of 
money. A car with 40,000 miles in the 
little window on the speedometer face, 
but with 80,000 actual miles, can be 
dangerous. The shocks probably are shot, 
affecting control. Steering mechanisms 
may be badly worn. Brakes and hydrau- 
lic system may be faulty. Worn tires— 
probably a third set by now— may have 
had new treads cut in them, inviting 



blowouts for the unsuspecting buyer. 

The odometer of a used car may be 
set back as many as three times in the 
course of a single resale. The original 
owner fakes the mileage before trade-in. 
The dealer who takes the car in trade 
fakes it again. Another dealer or used- 
car lot buying the car for resale fakes it 
a third time. 

Most cars have from three to eight 
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Can You Avoid 
Being Taken 
by Phony 
Mileages? 
^ WJ Follow These 

^» l Nine Rules 

1. When buying a new car, ask the 

^dealer, "Is this the correct mileage? If so, 
put it on the bill of sale." An honest dealer 
will oblige. Beware of one who won't 

2. When buying a used car, examine 
the odometer closely. It's almost impossi- 
ble for a mechanic to get changed numbers 
back in perfect alignment after he has 
jiggered the recording disks. 

3. Look behind the panel with a 
flashlight. An undisturbed odometer unit - 
should wear a coat of dust. Look for finger 
marks and grease smears. Feel the attach- 
ing screws (as dealers do) for ragged slots 
indicating that they have been turned; 
check for screws left out altogether. 

4. Examine the brake pedal. Heavy 
wear shows up at 20,000. New covering is 

tip-off. Look for wear on accelerator, 
armrest, and driver's floor mat. Study the 
upholstery. Seat covers may have kept it 
fresh, but sag shows up after 40,000. Natu- 
rally, look for exhaust smoke which often 
shows up at 60,000. If the dealer has put 
in extra-heavy oil to avoid the smoke, a 
look at the dip stick will show it 

5. Take a mechanic with you — pay 

him — to examine the car. Many reputable 
dealers welcome this. 

6. Search for forgotten clues — 

grease- or oil-change stickers, oil-filter 
tags, or antifreeze tags that may reveal 
the real mileage. Door jambs are favored 
by servicemen for stickers of this kind. 

7. Get the car's history. A reputable 
dealer will give you names of former own- 
ers. Some states keep a record as far back 
as three previous owners. A telephone call 
to the man or men who drove the car can 
be educational. Occupation is often a tip- 
off on mileage. 

8. Pay $5 for a title search. This 
will turn up the former owners. 

9. Buy from a reputable dealer in 

your home community. He has a standing 
to maintain. & ' 

Were you cheated? If so, you have 
more than one court of last resort. Ask 
help of your motor-vehicle bureau, dealer- 
licensing board, Better Business Bureau, 
and your district attorney. 

Don't hesitate to make complaints if 
you can back them up. "If more people 
would do this," commented one prosecu- 
tor, "we could stamp out this racket." 

Es2 -PK 



owners before they are junked, records 
show. So it is possible for a car to have 
had its odometer set back 24 times be- 
tween birth and graveyard. 

I found that dealers were honest about 
their dishonesty. Most of those I talked 
with cheerfully admitted jiggering their 
used-car odometers. On a tour of one lot, 
the dealer pointed out which cars his 
mechanics had "dixied," as he put it. 
The count: eight out of ten. 

In one town I saw an order from a 
sales manager to his serviceman regard- 
ing an 18,000-mile Lincoln. It specified: 
"Repair odometer to 2,600." 

Specialists in fraud. I learned that 
there are itinerant odometer experts, re- 
puted to earn $1,000 a month working 
from lot to lot. Sometimes they are fol- 
lowed by tire recutters who come with 
tools for knifing treads into shoes that 
have worn bald. 

Not all such specialists charge fancy 
prices. In one town, a dealer directed me 
to a dingy shop at the end of a dark 
alley. 

"This is one of four places in town that 
keep busy turning back odometers for 
dealers— and private owners," he told me. 

I drove up the alley. My own odometer 
read exactly 59,108 miles. 

"I'm getting ready to trade my car in," 
I told the lean, grease-smeared man who 
responded to my call. "Can you turn back 
the odometer, and what's the price?" 

"Three-fifty," he said. "Takes an hour." 

"What do you think we should make it 
read?" 

He sized up the car critically. "Wa-al," 
he said, "I reckon 32,108 would be about 
right." 

The true mileage on my car was closer 
to 75,000 than 59,000. The meter had 
broken down twice, and I hadn't bothered 
to get it fixed. 

The why of odometer-doctoring is sim- 
ple: High-mileage cars don't sell. 

Do buyers insist on being cheated? In 
one town I found a dealer who had taken 
a three-year-old Chevy station wagon in 
trade. He put a $1,500 price tag on it, 
and found a customer— or so he thought. 
The customer backed out when he read 
63,205 miles on the odometer. The dealer 
wasted no more time. He wholesaled the 
car at a cut price to another dealer 10 
miles away. 

[Continued on page 214"] 
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These are two common ways of setting back an odometer 



USING POWER DRILL is hard way to jigger 
odometer. With cable end in the chuck, drill's 
clockwise rotation reverses gears. A 3,500-r.p.m. 
motor rolls hack the figures at 210 m.p.h. 



EASIEST WAY, MANUALLY, is to tap end of odom- 
eter shaft with hammer. Bushing on tenth-mile 
disk is removed. Tapping disengages gears and 
a twirl brings up the desired numbers. 




These two devices stop an odometer or reverse it 



CUTTING OFF REGISTER of odometer is another 
trick. Here a gadget (left) is screwed to back 
of odometer. Index finger is on a lever that, 
when thrown, disengages cable to gears. 



A REVERSING GEAR is sometimes interposed be- 
tween cable output and odometer, causing the 
instrument to run backward. Control button in 
the foreground turns it on and off. 



The Odometer May Be Cockeyed to Start with 



While used-car hucksters are busily 
running mileage back, auto manufacturers 
are turning out sloppy odometers that 
pile on mileage. The error may reach 10 
percent — and can cost you money. 

Popular Science learned of one inci- 
dent from a long-time reader who flew 
west for a vacation last summer. There he 
racked up 1,700 miles in rented '60 Fords. 
One day, checking the odometer against 
mileposts, he found that (1) the odometer 
read very high, and (2) he was going to be 
charged for miles he never drove. 

A complaint brought a refund and an 
apologetic letter: "We have experienced 
considerable difficulty on some 1960 mod- 
els — the result of the factory using an 18- 
tooth gear instead of a 19-tooth gear." 

Checking in Detroit, PS found the trou- 



ble limited to recent models, but not just 
Fords. There is now great variety in rear- 
axle ratios and tire sizes. Both affect wheel 
revolutions per mile and must be matched 
to odometer gear ratios. This leads to com- 
promises and multiplies the chances of 
installing the wrong odometer gears. On 
top of that, auto makers are under so 
much pressure for fuel economy that they 
make sure any error favors high mileage. 
A 10-percent-high reading hurts. 

• When you trade in after a few years, 
the clock will show thousands of purely 
imaginary miles. 

• You'll get 10 percent fewer m.p.g. 
than you think you're getting. 

• If you rent such a car. you may be 
overcharged $2 on a 200-mile trip, an in- 
crease of a full cent a mile. 
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First stage: VTOL fighter-bomber, 1,500 m.p.h. 



Second stage: nuclear ramjet, 



Next four generations of aircraft 



The ultimate airplane— as far as man 
can go in design before rockets take over 
—would attain a speed of 17,000 m.p.h., 
25 times that of sound, according to Alex- 
ander Kartveli, Russian-born vice-presi- 
dent for research and development at 
Republic Aircraft Corp. It would be 
capable of orbiting the earth at 200,000 
feet and landing when it wished. There 
may be three stages of development pre- 
ceding it, each ordinarily taking about 
10 years to perfect. 

Kartveli, who designed the first fighter 
to fly at 300 m.p.h. and the present 
1,400-m.p.h. F-105 Thunderchief, pro- 
poses that all four stages be put on the 
drawing boards at the same time. This 



telescoping would give the U.S.— by 1970 
instead of the year 2000— these four gen- 
erations of planes: 

1. A 1,500-m.p.h. fighter-bomber that 
would take off vertically and pinpoint a 
target from an altitude of 75,000 feet. 

2. A nuclear-powered ramjet strategic 
bomber capable of cruising at 2,800 
m.p.h. 85,000 feet up, and with a 7,500- 
mile range to obviate overseas bases. 

3. A 120,000-foot-altitude bomber that 
would cruise at 4,960 m.p.h on two ram- 
jet and two turbojet engines. 

4. An eight-engine "lifting machine"— 
the ultimate— with a chemical air-breath- 
ing power plant. It would be able to 
reach orbiting speed, and to return. 




It can be used as a warm sleeping bag . . . 

For survival in the Arctic 

This combination sleeping bag, overcoat, 
boots, and mittens can be vacuum-packed in 
a box 5 by 7 by 10 inches in size or stuffed 
by hand into the small carrying sack in the 
photo at right. The fabric is lightweight nylon 
insulated with easily compressible goose down. 

Gerry, Inc., Boulder, Colo., designed the 
outfit for the Air Force. It may soon be 
stored in jet escape capsules for the warmth 
of flyers forced down in sub-zero weather. 
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. . or for hiking in bitter cold. 
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2,800 m.p.h. Third stage: four-jet triangle, 4,960 m.p.h. 




Fourth stage: earth-orbiter, 17,000 m.p.h. After it would come space ships and satellites. 



Home built 
Rolls-Royce 

The only thing the 
Rolls-Royce factory 
would recognize in this 
car is the engine. 

It's a huge 7.5-liter 
Rolls used in a London 
fire truck during the 
World War II blitz. 

Headlamp cowlings 
are starter-motor hous- 
ings from a German 
jet; the magneto is the 
kind on British Spit- 
fires and Hurricanes; 
outside door handles 
are "flying wires" from 
a Virginia biplane 




bomber; inside they are 

throttle levers from a Lancaster. The war. The car was built by RAF Flight 

frame and body were made from unused Cmdr. Kenneth Wallis, is now owned 

structural aircraft materials left from the by M. L. Cohn of Beverly Hills, Calif. 
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Our Secret Radar 



By Martin Mann 

I AST July 1 Russian fighters blasted a 
U. S. Air Force RB-47 into the 
_J Barents Sea. Two months earlier, 
rockets got Francis Powers' gliderlike 
U-2 over Sverdlovsk. 

These are the recent casualties in one 
of the strangest wars ever fought: the 
Great Battle of Radar. At stake is the 
world. 

We're scouting the Russians' electron- 
ics, listening to, analyzing, recording 
their signals. This tells what they've got 



and how we can beat it. We must be able 
to put our bombers and missiles past 
their electronically controlled defenses. 
We must be able to block their attackers 
with our defenses. Our lives depend on it. 
And the Russians are scouting our elec- 
tronics in the same way, for the same 
reasons. 

The Radar Battle is a hot war: 10 of 
our planes shot down, 75 men killed. Yet 
usually the weapons are innocent black 
boxes— and sharp wits. 

It is a most secret war; only the oc- 
casional shooting scrapes make the head- 




SNOOPER SHIPS— com- 
mercial vessels fitted 
out with gear for elec- 
tronic spying — are a 
favorite tactic of Rus- 
sians. U.S. Navy planes 
snapped this "merchant- 
man" 70 miles off our 
Midway base. Notice 
the cluster of enclosed 
antennas forward of the 
bridge; the big, high, 
open antenna aft of the 
bridge. There is a heli- 
copter landing pad near 
the stern. 
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PS Exclusive: The grim story behind the U-2 
incident and the worldwide electronic-spy 
battle we're waging with the USSR 




War with Russia 



lines. Military men clam up when asked 
about it. A lanky young Air Force major 
who reluctantly admitted an active role 
would not reveal his squadron number. It 
is forbidden to identify the units. Yet 
persistent legwork uncovers remarkably 
frank and detailed accounts of what is 
going on. Here is the exclusive story 
Popular Science has pieced together, a 
thrilling chapter in an epic struggle. 

Ferrets and ravens. The U. S. patrols , 
the borders of the Communist world with 
"ferret" airplanes: six-jet, 625-m.p.h. 
RB-47s and Navy P2V Neptunes. Until 



Powers' mishap last spring, high-altitude 
U-2s ferreted across Communist territory. 

The Russians probe our northern de- 
fenses—Alaska, Canada, Greenland— with 
their ferret aircraft (possibly twin-jet 
11-28 Beagles). They also send subs and 
thinly disguised fishing trawlers cruising 
along our coast. The ships anchor near 
oceanside resorts where the electronic 
fishing is good: Fort Monmouth, N. J. 
(Army research center), Wallops Island, 
Va. (Space Administration test site), 
Cape Canaveral, Fla. (rocket base). 

Flying in the ferrets are "ravens"— 



DECOY MISSILE — the 

Quail (lower right) — is 
launched from a B-52 
bomb bay to deceive 
antiaircraft radar. 
Quail's angular shape 
( particularly right-an- 
gling tail surfaces) re- 
flects radar waves very 
strongly. On a radar 
scope, small Quail seems 
to be a full-size bomber. 
It wouldn't fool infrared 
systems so easily, since 
its engine throws off 
less heat than a B-52's. 




CONTINUED 67 



ow we listen in on Russian radar 
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Taoe lecorjier pieser.es signal t or later study 



Dir?' indicator has rnovahls! arrow that shows beating 
oil rtation w*ieti pointed loifflcbS" of signal 




electronic -warfare: specialists" trained to: 
pick up anidlllamalyze the other siiUft'snsig- 
naiBft. Exactly what they do is secret— so 
seere£!!that manmiifiattturersiiin " tMs country*" 
lave aetuaiiljy- had t6">set up private spy- 
networks; to:: find;; out enough to: buildii 
equipment. Yet this- muchw is- known : 

TJtile: principal tool is-an extremely sen- 
sitive radioi receiver that automaticalily 
tuines across; i; a wide iramige 06 radar fre*- 
quenicies, hiunitihig ::for stations llke-a sigh 
nal seeking; auto radio. Its: main ammplifler 
is a traveling-wave tube, or possibly the" 
ultimate in:: static-free devices, an rnaser. 
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Thle: raven listens:: Different radars 
sound different!'. A search : radar makes: am 
low-pitched' bw-r-p' a few times aiiimimiuitfc'" 
as its araitfrnna regularly scans past the- 
ferret pllane. A" heighltufinder goes; fflrp- 
blip, pause r ,.bMp-bbiip ;;;as-its beam nods: up 

andllldown across: the ferret An precision 

radar Hfeam fingers around the- ferret, 
then locks on with a medium-pitched 
BwmwH*. ( Raivens; ana warned not 4fondilly» 
dally- over identification of precision 
radars it usually aims weapons. )m 

The raven tape-records the-sounds tor 
studyu Severalllloscilloscopes! help analyze 



the signals and point to their source. 

Easy mark. A radar station sends out 
a very powerful beam and registers the 
echo reflected back by an object. A ferret 
can pick up the transmitted beam much 
farther away than the radar can detect 
the echo reflected by the ferret. The 
raven can eavesdrop without giving him- 
self away. 

Radar and radio signals travel at least 
to the horizon. The higher up you are, 
the farther it is to the horizon. From 
even such an aging workhorse as the 
RB-47, which cruises at 40,000 feet, the 



horizon stretches 200 miles away. So it 
can fly safely outside the Iron Curtain 
and still sample radars as far as 200 
miles inside the Curtain. 

Live bait. Of course nobody leaves all 
his radars turned on all the time. Why 
show your cards? So the ferrets baft the 
radar operators— deliberately fly close in 
the hope that more radars will go on. 

Radarmen no longer fall for that as 
easily as they did. During World War II, 
the Allies once plotted a bombing raid to 
cross two radar lines in Italy. One was 

[Continued on page 225] 
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Feed bag fox* oxygen. 

Horses suffering from respiratory ail- 
ments breathe easier when wearing this 
new plastic mask. It's held on by an 
elastic slipped over the horse's nose, 
and oxygen is fed in through the tube at 
the bottom. The treatment is used for 
horses after transfer from warm to cold 
climates or racing in damp evening air. 



Micro-miniature camera 

At right is a new 
camera that takes 
such tiny photo- 
graphs that it could 
record the entire Bi- 
ble on the face of a 
penny with room to 
spare. Each page 
would be reduced to 
about one millionth 
of its original size. 

The camera was 
designed by the Na- 
tional Bureau of 
Standards for meas- 
uring the resolving 
power of photo- 
graphic film, plates, 
and papers. 




STEEL HOUSING is 

moored to building 
to prevent movement 
during exposure. 

ft 



i 
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MICROCOPY OF BIBLE PAGE, and a bacteria slide, 
as seen through same high-powered microscope. 



Radio-controlled, 
locomotive 

A radio antenna and a 
couple of black boxes in- 
stead of an engineer in the 
cab drive this diesel-electric 
switch engine. GE devel- 
oped the robot for short- 
line and yard use. 

The transmitter that di- 
rects the locomotive on its 
rounds is light enough to be 
carried over the shoulder 
of the operator. It works 
on batteries that are good 
for eight hours' use before 
they require recharging. 



Copyrights 
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Lightning; strikes 
radar nose cone 

A lV^-million-volt bolt of 
artificial lightning strikes 
the Lockheed JetStar ra- 
dome above without dam- 
age. Four strips of foil 
cemented across the end 
and grounded to the frame 
—like a lightning rod— dis- 
perse the charge. The nose 
cone was depressurized for 
the test to simulate flight 
at an altitude of eight miles. 




Real cool hat 

Made of transparent plas- 
tic with a sealed-in fluid 
that retains temperature, 
this hat is designed to re- 
place the old-fashioned ice 
bag and hot-water bottle. 

Left in the refrigerator 
the night before, it's just 
the thing for a morning- 
after hangover; or heated, 
it's said to give relief from 
sinusitis or a winter cold. 




A 



Worm's eye view of a. jump 

Here's how a paratrooper in action looks from the 
ground. This unusual photograph was snapped during 
an assault landing by the 101st Airborne Division dur- 
ing maneuvers at Fort Bragg, N. C. More than 600 tac- 
tical aircraft and 50,000 men participated in the jump. 




Safe truck transports explosives 

To carry explosives in compliance with British safety 
regulations, this Standard Atlas panel truck was split 
in two. After a center strip had been cut out and re- 
moved from sides and top, double bulkheads were 
added, completely isolating the dangerous cargo from 
sparks or fire in the electrical wiring, gas tank, and 
exhaust outlet. These were all moved to the front. 
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Amateurs Built These Weird 



EVERY year hundreds of people from 
all over the world get together to 
show each other their homemade air- 
planes. Some of the designs are real 
gone. Some are as sleek as a seal's hide. 
' A sampling of these backyard-built 
aircraft is shown on these pages. 

The craftsmen who turned them out 
are members of the Experimental Air- 
craft Association. This year they held 
their convention at Rockford, 111. All 
pilots, they came from the U. S. main- 
land, Alaska, Canada, New Zealand, and 
even India. In all, 83 hand-built planes 
were on exhibit. Most of them were flown 



in. Some were towed behind automobiles. 

The planes were, as usual, small. The 
heftiest horsepower was 160, the least— 
from a converted Volkswagen engine— 36. 
The fastest plane had a top speed of 
200 m.p.h., the slowest 65. None could 
carry more than four persons; most held 
only the pilot. They cost as high as 
$3,875 (labor not included), as little as 
$232, for a machine not yet completed. 

The homemade jobs fell into two gen- 
eral categories— those built, or adapted, 
from designs by professional craftsmen, 
and those from sketches chalked, in a 
manner of speaking, on the barn door. 




"FLYING FLEA" biplane was built by Frank 
Easton, Salem, Ohio, at a cost of $2,000. Easton 
plans to rig the 16-foot top wing so it can be 



swung lengthwise, without removal, for towing 
the plane on the road. Tips of lower wing al- 
ready fold to reduce spread to seven feet. 




HALF-SCALE JN4 (World War I "Jenny") 
was built by three Rockford, 111., men 
— Lynn Stevenson, Roy Bowers, and 
Frank Murray. Wheels are from a rac- 
ing sulky. Engine is a modified Ford 
Model A. Fuselage is braced with pi- 
ano wire. Top speed is expected to be 
70 m.p.h. — plane hasn't flown yet. 




NINE MONTHS AND $232 were invested by 
Leon Tefft, Chicago, on his "Molecule." The 
plane, powered by a Volkswagen engine, has an 
empty weight of only 300 pounds, a wing span 
of only 18 feet. The propeller is hand-carved. 
Cruising speed of the Molecule is 65 m.p.h. 
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HIGH-WING MONOPLANE with underpinning 
that looks like a dachshund's was built by a 
couple of Massachusetts men, Joseph Rogers of 
Swansea and Charles Crow of Fall River. The 
"Glad-Juan," as they call their plane, took 
18 months of work and $1,100 in materials. 




BRYAN II, as this homemade airplane 
is called, goes as slowly as 10 m.p.h. — 
on the road under its own power, that 
is. Wings fold to enclose prop for 
safety in traveling on the highway. 
Plane was built by Leland Bryan who 
works for General Motors at Milford, 
Mich. Bryan worked on his flying ma- 
chine for two years and spent approxi- 
mately $1,000 on materials. 





CHUPAROSA — Spanish for "hummingbird" — 
(above) was built in nine years by a Texas 
furniture-shop owner, Ray Hegy of Marfa. His 
total money outlay was $600. The tiny craft's 
wing span is only 13 feet. Cruising speed is 
120 m.p.h., weight 725 pounds. 

SINGLE-SEATER DSA ("Darn Small Airplane") k 
Miniplane was designed by Frank Smith of 
Fullerton, Calif., built by Lee Wainscott and 
Howard Terrill. It cost $1,500, has a cruising 
speed of 120 m.p.h. Twin above it at right is 
one of four others built bv EAA members. 





ANOTHER ROADABLE PLANE was built by Neal 
Loving, Detroit, in charge of Wayne Universi- 
ty's aero lab. Construction took 23 months. 



Cost: $1,800. Carrying two persons, the plane 
cruises at 100 m.p.h. Wings fold without dis- 
connecting control cables or struts. 
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to Spy Out Sun's Secrets 



WHAT causes the violent eruptions 
of flaming gases on the sun's sur- 
face? Why are sunspots often ac- 
companied by magnetic storms on earth? 
What is the nature of the corona, the 
strangely luminous outermost layer of 
the sun's atmosphere? 

Soon these and many other questions 
about the star that keeps our planet alive 
may be answered by the world's largest 
solar telescope, now under construction 
at Kitt Peak National Observatory, near 
Tucson, Ariz. The giant instrument will 
provide sun images up to 34 inches in 
diameter, many times larger than those 
of any other solar telescope. 



PATH OF SUNLIGHT is shown by arrows. The 
300-foot-focal-length telescope will stand atop 
6,875-foot Kitt Peak, where the rarefied air 
permits clearer images. Mirror coating is too 
fragile to he cleaned, so mirrors will be re- 
coated periodically in the aluminizing room. 
Water-cooled windshield cools the air in the 
optical tunnel to minimize distortion. 



It will transmit the images via three 
front-coated mirrors. The primary mir- 
ror, an 80-inch flat heliostat, will be tilted 
by clockwork to reflect sunlight con- 
stantly down a 480-foot optical shaft to a 
secondary mirror, a 60-inch parabolic 
unit. From here the image will be re- 
flected back 280 feet and focused on a 
48-inch flat mirror, whence it will be di- 
rected to an underground observation 
room. The image can then be photo- 
graphed or shunted to spectroscopes, de- 
vices that divide light into its component 
parts. 

The telescope is expected to be com- 
pleted in late 1961 or early 1962. 





SUNLIGHT 80-INCH 
I HELIOSTAT 





Self-righting: lifeboat 

Cables were used to turn this new 
lifeboat upside down in the water dur- 
ing a demonstration (top) at Amster- 
dam. Without assistance and with 
ropes still dangling from a crane 
above, the steel-hulled boat righted 
itself in just six seconds. It is being 
put into service at the station on 
Terschelling Island off the northern 
coast of the Netherlands. 
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Wallet 

JUST CLIP AND FOL 

WERE you born on a Sunday? Will 
your silver wedding anniversary fall 
on a Saturday? Was Lincoln shot on 
a Friday? Will July 4, 1972, herald a 
three-day weekend? What about 1999? 

You can check those dates as well as 
keep track of the current year with the 
wallet-sized calendar you can make by 
clipping and folding the facing page. 




Fold bottom half 
under top. Note 
number sequence. 




Fold left side 
under right side 
along dashed line. 




Make final fold to 
booklet form 
along dashed line. 

Now carefully 
snip open the folds 
at tops and sides. 



Result: A handy 250-year calendar 
that you can use to amaze your 
friends and win bets. 
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"I'd like to see them, make,.," 




TRAVEL RECORDS with music between route 
directions for use in phonograph-equipped cars. 



They'd be cheap paper disks to replace un- 
wieldy road maps. — T. N. Rizzo,Brooklyn,N.Y. 




A HEAT-DISPERSING FAN flat enough to hang be- 
tween the wall and radiator where heat gets 
pocketed. It would operate much as a car heater 
does. — A. K. Baldenweck, Kirkwood, Mo. 



A TRIPOD FLASHLIGHT STAND, adjustable for 
height, that would swivel at various angles and 
lock. This would leave both hands free for the 
workman. — H. G. Frank, Teaneck, N.J. 




A SPLINTER-REMOVING KIT for home work- 
shoppers. It would contain all the tools needed 
for first aid: magnifying glass, tweezers, needle, 
antiseptic. — Robert Folk, Chicago. 



NONTANGLING CORDS on electric drills and sim- 
ilar shop equipment. Why can't they be sold 
with the self-coiling wire now commonly used 
on telephones? — W. C. Fox, Nampa, Idaho. 



Everyone lias his own pet idea of a gadget that he would 
like to gee in general use. The five ideas illustrated above 
were suggested by Popular Science readers. What's 



yours? We will pay So for eaeh one published. Please use 
Government postcards only. Write name and address 
clearly. Contributions cannot be acknowledged or returned. 
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FIRING DOWNWARD, impossible 
with muzzle-loaded weapons such 
as mortars, is an important ad- 
vantage of the breech-loaded 
XM79. It allows ambush from a 
mountainside or building. 
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target at 50 yards. For maximum range of over 435 yards, barrel is raised to 30-degree angle. 



A RAW early-morning wind swept the 
flatlands of the Army Proving 
ta Ground at Aberdeen, Md., as the 
squat, brawny sergeant sauntered up with 
a cardboard box. Inside was the Army's 
new XM79 grenade launcher, a small, 
lightweight weapon that looks like a 
large-bore sawed-off shotgun and works 
on the same principle. 

The sergeant lifted the launcher light- 
ly, broke it as one would a shotgun, and 
pulled a practice smoke round out of his 
cartridge belt. The cartridge looked like 
a bullet with glandular trouble. He loaded 
the gun, snapped it shut, knelt, and 
aimed. With a muffled, hollow thwack, 
the grenade hurtled visibly in a shallow 
arc and tore dead-center through the 
window target 50 yards away. Successive 
shots hit within inches of the first. 

He reloaded the launcher and handed 
it to me. It was unexpectedly light even 
for its small size. With a feeling inside 
me as if my stomach were playing tag 
with my liver, I drew the gun to my 
shoulder. I knew that the firer was pro- 
tected by a delay-arming fuse; the gre- 
nade explodes on impact only after it 
has been fired. Nevertheless, disturbing 
thoughts of going up in a puff of billowy 
smoke danced through my mind. 

I tensed myself for a stiff jolt and 
squeezed the trigger. The recoil was mild. 



I watched the grenade sail gracefully, 
though considerably off-center, through 
the target. 

I shakily handed the gun back to the 
sergeant and replaced my reporter's pen- 
cil under my trigger finger. 

Grenade launchers date from Civil War 
days. By World War I, a number of 
launchers— using large springs, pneumatic 




ALUMINUM BARREL— and chamber— is first ever 
used on an Army weapon. Result: The 28.6- 
inch-long launcher weighs only six pounds. Use 
of the light metal is made possible by low 
chamber pressure and comparatively slow muz- 
zle velocity of its projectile: 250 feet per second. 

CONTINUED 8| 
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A FLICK OF THE LEVER and the launcher breaks 
for loading. Another lever, just behind the first 
one, is pushed forward lightly by the thumb 
to release the conventional safety device. 



THREE CARTRIDGE TYPES— inert and smoke (both 
for practice), and high explosive — are being 
made for the new launcher. They're ballistically 
matched. Each cartridge weighs nine ounces. 




DEEP RIFLING, covering 
48 inches in one turn, 
stabilizes the projectile. 
A new, adjustable gun 
sight is replacing the 
earlier one shown here. 



ARCTIC TRIGGER, de- 
signed for cold-climate 
use, allows firing with 
heavy mittens. A trig- 
ger guard swings aside 
with push of a button. 




pressure, or chemical propellants— were 
in use. These early models invariably 
were heavy and bulky, and their range 
and accuracy were poor. The World 
War II launcher, which was attached to 
the Garand rifle, was considerably more 
accurate. But it was an awkward con- 
traption, and high chamber pressure 
quickly damaged the rifle barrel. 

The 40-mm. XM79 is completely dif- 



ferent from its predecessors. It is compact 
and accurate— ideal for house-to-house 
fighting and for zeroing in on machine- 
gun emplacements, small troop concen- 
trations, and bunkers. It was developed 
jointly by the Springfield (Mass.) Ar- 
mory and the Picatinny Arsenal in 
Dover", N. J., to fill the gap in range be- 
tween the hand grenade and the mortar. 
— Alex Markovich. 




What is this? 

Can you identify the object 
pictured at left? Check your 
answer below. 

•sndojoo aqj jo )aip uibui aq:i 
dn .)>|t>iu qaiqM 'sqeJ3 puB 'sjajsqoj 
'duiuqs sb q'ons sajnjBdJO Bas {[Buis 
aruo XpqSu durep o; pasn ajB Aaqj 
'uorpg ui" paXBJ^aod jo pauiSBun 
X|u"ouiuioo sb jnjjaMod sb aYibbu 
jon 'sndopo ub jo sapejuaj aqj uo 
sdna uoipns aq:j }nq 'suioojqsnui jo 
suo^nq'iou ai/aqj 'on :H3A\SNV 
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Lowered down mine shaft . . . 



. . . bulldozer is reassembled to push salt around. 



Bulldozer goes to work 

How would you deliver a huge D8 
tractor to a salt mine, 1/5 mile down, 
through a 58-by-60-inch shaft? Here's 
how a Detroit Caterpillar dealer did it: 

He dismantled the crawler and attach- 
ments and lowered them, part by part, 




If 



underground 

down the mine's shaft. At mining level, 
they were reassembled, equipped with an 
exhaust scrubber to remove carbon mon- 
oxide and conserve air, and put to work 
pushing International Salt's salt— up to 
10 tons at a pass— onto conveyor belts. 



1 



1 



Bath is drawn from a water tank in the recess. 




Bath finished, tub folds back into the wall. 



i. 



Disappearing, bathtub 

A bathtub that folds into the wall when 
not in use was shown at a recent indus- 
trial exhibit in Rome. It is expected to 
be a welcome space-saver to housewives 
in small, cramped apartments. 
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A YEAR ago Popular Science began reporting on the road 
performance and fuel consumption of the first compact 
cars — the Corvair, Falcon- and Valiant. We drove each of 
them 10,000 miles in a month- a test never undertaken be- 
fore — or since — by any other big-circulation magazine. 

Now we've done it again. Here is the first report on one 
of Detroit's spanking-new 1961 smaller cars, the Oldsmo- 
bile F-85. We piled on more than 10,000 miles— again, in 
one month — over the routes shown on the map here. 

The F-85 was purchased at its full retail price ($2,803 
before state taxes) from a regular dealer. It was a manual- 
shift, four-door station wagon, with only a heater, radio, 
outside mirror, and windshield washers as accessories. Its 
engine was Olds' new aluminum V-8. 

Next month: 10,000 miles in a Pontiac Tempest. 



10,000 Miles in an 



Testing the New Little Oldsmobile: 





HOW THE F-85 DID 



Top speed 100-plus m.p.h. 

Speedometer error 



Indicated Speed Actual Speed 



40 m.p.h 39 m.p.h. 



50 m.p.h 48 m.p.h. 



THE PERFORMANCE 



60 m.p.h 58 m.p.h. 



Total distance covered .... 10,355.9 miles 
Gasoline used (non-premium) . . 512.3 gal. 

Average miles per gallon 20.21 

Oil burned 4 qt. 

Gas mileage at constant speeds 



Gasoline $165.43 

Oil burned 2.38 

Gas-oil cost per mile 0162 

Repair and maintenance, 
including adjustments at 500, 
1,000, and 5,000 miles 

Oil changes $4.40 

Lubrication 5.25 

Transmission lubricant. 1.30 

Labor charges None 



70 m.p.h 66.5 m.p.h. 



THE COSTS 



30 m.p.h 27.9 

40 m.p.h 26.8 

50 m.p.h 24.9 



60 m.p.h 21.6 

Gas mileage in stop-and-go driving. .15.03 
Acceleration 



0-60 m.p.h 13.8 seconds 

40-60 m.p.h 9 seconds 

50-70 m.p.h 7.5 seconds 



Overall direct operating cost per mile .0172 



Total 10.95 
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None of the Popular 
Science compact cars— 
this year or last- 
was driven harder, at 
higher speeds, for the 
10,000-mile test than 
the Olds F-85 
station wagon 



Deer jumps out of underbrush. 
Fermoyle hits brakes hard at 
65 m.p.h. Bad for Fermoyle's blood 
pressure; rery good for deer. 



Lots of road-building 
activity— hut oh those 
detours! 



Capsule report from Rowsome: "It's a 
vanilla-flavored automobile— short on 
personality. Brakes and steering are dandy. 
That V-8 idles with delicious smoothness. 
And it sure is sassy in second." 




Car checked over at 
1,350 miles. Timing 
reset, brakes adjusted, 
and so forth. 



F-85 



/ 

i 




» 



Fermoyle gets 37 miles 
into Indiana before he 
finds max-speed sign. 
"Indiana is awful about 
sign posting." 



Fermoyle takes a long 
lunch hour to watch last 
five innings of seventh 
World Series game. 



Markovich drives into 
Olds agency. Mechanic 
tries to shoo him away— 
"This isn't the Ford 
place." . 




Layout under the hood is 
a mechanic's dream— you 
can even get at the plugs! 



Lucky decides that the 
F-85 quashes once and 
for all that old bunk 
about "you gotta have a 
heavy car to get 
stability." 




General agreement- 
no like one-piece 
tailgate. 



Orfner is tickled pink 
when distinguished- 
looking gent dashes over, 
introduces himself as a 
great fan of magazine 
that pays his ( Ortner's) 
grocery bills. 




"I'll be darned," 
said the gas-pump 
jockey. "They've 
finally built an 
aluminum engine." 



Lucky picks up 
speeding ticket— 
66 m.p.h. in a 
55-mile zone 
($17.75). 



Agent for competitive 
car (R — r) inspects 
F-85 critically, declares, 
"It'll never sell" 



Little brown dog pops out 
into road. Sudden stop 
collapses rear seat and 
tumbles Ortner luggage 
forward. 



Turn the page tor the F-85 report 
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Lightweight 
engine made 
steering easy. 
Here Evelyn Ortner 
maneuvers the F-85 
out of a cramped 
Atlanta garage. She 
loved driving the 
little Olds— 
especially at speeds 
that left her 
husband ashen. 



IN Baltimore, Md., one night last 
October, a gas-pump jockey filled the 
tank of the Popular Science F-85 
station wagon and then raised the hood. 
He stared at the engine. 

The PS reporter who was driving the 
car proffered money for the fuel. The 
filling-station man ignored him as if, at 
a time like this, money were unimportant. 

"I'll be darned," he said. "They've 
finally built an aluminum engine." 

The F-85's lightweight aluminum V-8 
engine follows by a year Chevrolet's 
revolutionary pancake six in the Corvair. 
Produced by Buick as well as Olds, the 
aluminum V-8 powers, with modifica- 
tions, not only the F-85 and Buick Spe- 
cial, but also— as an option— the Pontiac 
Tempest. 

It's sassy. It's happiest at high r.p.m. 
By plucking hundreds of pounds off the 
front wheels, it returns the steering effort, 
without power assist, to the ease of 30 
years ago. 

A half-dozen Popular Science staff 
members drove the car an average of al- 
most 400 miles a day for four weeks. 
Their reactions to the F-85 on perform- 
ance and quality varied widely. This 
much they agreed on: The car rides beau- 
tifully. It handles well. Its engine is, for 
a V-8, impressively economical. In 10,- 
000-plus miles of hard driving, not one 
mechanical repair had to be made. They 
agreed, too, that the F-85 has its debits. 

Beyond these general verdicts, some 
disagreements cropped up, as reflected in 
the following round-table discussion by 
this magazine's staff members. 



Only hours old, the PS F-85 began 
rolling up mileage. It had to average 
almost 400 miles a day for a month. 



Fuel Consumption 

Kenneth Fermoyle: I got exactly 19 
miles to the gallon in 2,667 miles of driv- 
ing. That included a lot of miles at 65 
an hour. I got 22.8 to the gallon at lower 
speeds. 

Frank Rowsome: That's pretty good. 
This is a relatively heavy wagon. 

Everett Ortner: I averaged 18.9 miles 
to the gallon for a little less than 2,500 
miles. 

Alex Markovich: We're all roughly in 
the same range for highway driving— in 
500 miles I averaged 19. 

Hubert Luckett: Except me. You fel- 
lows must have heavy feet. A friend and 
I covered more than 3,000 miles in four 
days, and got 21 miles to the gallon. 

Rowsome: The fact that the car was 
just getting nicely broken-in surely had 
something to do with that. 

Devon Francis: Let's note the figure on 
stop-and-go, because that's where 95 per- 
cent of everybody's normal driving is 
done. I got 15.03 miles to the gallon on 
several hundred miles of heavy traffic. 
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How the F-85's Tires Stood Up 

Tread depth of the 6.50x13 Royal 
tires was measured at 10,000 miles. The 
left-front had lost 30 percent; the other 
three (four shared all the wear), 40 
percent. Excessive center wear, said 
the tire expert, reflected extra pres- 
sures of high-speed driving. His esti- 
mate of tire life: 25,000 miles on four 
tires, 31,000 on five tires switched each 
5,000 miles. 



Handling 

Fermoyle: The gearshift was a bit stiff. 

Markovich: I didn't like that, either. 
The shift throws are too long. The dog- 
leg between first and second is exag- 
gerated, preventing fast shifts. 

Rowsome: Only a hot-rodder like you 
would complain about that. 

Ortner: I found it hard to make a com- 
pletely smooth shift. 

Luckett: I agree with Alex. The gear- 
shifting was rough and slow. The throws 
were too long. I've got other beefs. The 
clutch pedal was stiff, and the travel too 
long. The brakes tended to be slightly 
grabby in traffic. 

Francis: That's not the way you talked 
when you returned from your trip. 

Luckett: I'm just giving you Act One, 
Scene One. Wait a minute. 

Markovich: The steering takes five and 
a half turns lock to lock. 

Rowsome: It's not quick enough, but 
it's precise. 

Fermoyle: The car tracks beautifully, 




The Ortners discovered a use for that 
extra space in the under-floor spare-tire 
well: It was handy for soiled laundry. 




Rear-seat locks didn't hold securely. In 
emergency stop, luggage came hurtling 
forward, collapsing the rear seat. 



How the F-85 compared with Popular Science's 1960 Corvair, Falcon, and Valiant 



i,7-j.-. , 




Overall average miles per gallon 

Gas mileage at constant speeds 

30 m.p.h. . .... * . v>^j*»:» k.'iViis 

All in nil 

50 m.p.h. ••••••«••••••*••••••>•• 

60 • — 
Miles per gallon in stop-and-go driving. . . 
0-60 acceleration 

VOPJ Sy0Ojd] •••••••• b'lQpb ••••••••• 

Total til ctMHHrtion 

Gas-oil cost per mile 

Overall direct operating cost per mile 



F-85 
. 20.21 m.p.g 

. 27.9 m.p.g. 
. 26.8 m.p.g. 
. 24.9 m.p.g. 
. 21.6 m.p.g. 
. 15.03 m.p.g. 
. 13 A sec. 
. 100-plus 
.4qt 
.$.0162 
.$.0172 



Corvair 
23.43 m.p.g. 

26.6 m.p.g. 
24.2 m.p.g. 
23.6 m.p.g. 
22.6 m.p.g. 
21 m.p.g. 
17 sec. 
88 m.p.h. 



$.0145 



$.0184 



Falcon 
26.56 m.p.g. 

30.2 m.p.g. 
29 m.p.g. 
28.1 m.p.g. 
27.1 m.p.g. 
22.4 m.p.g. 
22.9 sec. 
78 m.p.h. 
Iqt. 
$.0122 
$.0147 



Vfij 



20.31 m.p.g. 



m 



m 



I m.p.g. 
24.2 m.p.g. 
23.9 m.p.g. 
22 m.p.g. 
19.6 m.p.g. 
17 sec. 
96 m.p.h. 



3qt 
$.0163 
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Hanging from radio 
knobs is the logbook. 
Recorded in it was 
every drop of gas 
pumped in the tank, 
every quart of oil, 
every bit of servicing. 



Four-by-eight panel 
of plywood can be 
carried, though it 
has to ride on the 
wheel housings. And 
the big tailgate 
won't fully close. 




without constant steering corrections. 

Markovich: There's a neutral-to-mild 
understeer through tight corners. 

Fermoyle: Up in northern Michigan, a 
deer jumped into the road ahead of me. 
I had to slam on the brakes and slide all 
four wheels. The brakes are really good. 

Ortner: The car handled nicely at high 
speeds and on mountain curves. It wanted 
to follow the road. My wife was sur- 
prised at how easily it steered without a 
power assist. 

Luckett: The F-85 is one of the least 
wind-sensitive wagons I've ever driven. 

Fermoyle: On handling, the car is a 
good cut above average. I never had the 
feeling that it was going to swap ends 
on me. 

The Ride 

Rowsome: On a rough road at 55-60, 
the ride is good. 

Luckett: It's better than good. This 
car has an almost uncanny ability to keep 
its feet on the ground over rough roads. 

Fermoyle: The ride was so smooth that 
I couldn't even feel the tar separation 
strips on a concrete expressway. 



Ortner: I want to emphasize that. The 
ride was one of the numerous good things 
about the F-85. The suspension damped 
out major road shocks, but still trans- 
mitted enough information to give the 
driver a sense of participation in rolling 
along. 

Luckett: We found the car's stability 
at speed was improved a lot by boosting 
tire pressure from the 22 pounds they 
recommend to 25. There was little pen- 
alty in harshness. Let me make one more 
point about the ride. When you first get 
into the car, you think the suspension 
is too soft. It isn't. The car doesn't wal- 
low or heel on hard turns. 

Performance 

Markovich: Its acceleration is decep- 
tive because it runs so quietly and revs 
up so fast. 

Ortner: When my wife drove, the 
needle kept creeping up to 85 m.p.h. 

Markovich: But in the lower ranges, 
you get performance only if you wring 
out first and second gears. 

Francis: I kept killing the engine, at 
first, in low gear. 



How Well Was It Designed and Built? 

The Olds F-85 is a well-mannered car 
that reflects the manufacturer's concern 
with quality control. 

All automobiles have their shortcom- 
ings. PS drivers reported these: 

• Both the clutch-pedal travel and the 
manual-transmission throws are too long. 

• The axle ratio produces a surly be- 
havior for those who dislike shifting in 
traffic. 

• Seat backs could be higher and their 
contour improved. 



• The wind noise is high with the win- 
dows or vents open. 

• Tall drivers will find the top of the 
windshield frame too close to their heads. 

• Those who like ammeter, oil-pres- 
sure, and temperature gauges will be an- 
noyed by the substitute "idiot lights." 

• The rear fold-down seat fastens in- 
securely. 

• Some drivers won't like the one-piece 
tailgate. 

• Some won't like one-speed wipers. 
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With power to keep 
up with— or ahead of 
— traffic on hilly 
roads, the F-85 need 
get in nobody's way. 
Here it was coming 
east on the Pennsy 
Turnpike, nearing 
an old railroad 
tunnel. Most of its 
drivers rated it as 
a fine over-the- 
road car with light- 
to-medium loads. 




Rowsome: I don't see why. It's smooth, 
it doesn't fidget, it revs willingly, and 
has plenty of sass in second at 55. 

Francis: It was draggy at low speeds. 

Rowsome: Automatic-transmission 
dummoxes will probably shift it too low, 
and then bellyache over poor torque. 

Fermoyle: The engine lugged in high 
gear under 20 m.p.h. 

Francis: That's right, it spooks under 
20. 

Fermoyle: But there's oomph for pass- 
ing in the 50-70 range. You don't feel 
deprived, the way you do in some com- 
pacts and imports. 

Rowsome: A simple change in axle 
ratio, or an automatic box, would take 
care of your carps on low-speed per- 
formance. 

Luckett: Yes, at a cost in gas economy. 
This engine sparkles in the higher ranges. 
I was still accelerating when the speed- 
ometer needle ran past the 100-m. p. h. 
mark. I don't know what the speedometer 
error was at that point, but at 60 it was 
only a little over three percent. 

Ortner: You go ahead and be forgiving 
if you want. I was perfectly happy with 




Study in contrast: F-85 with '32 Olds. 
Owner: Mickey Camp, East Ridge, Tenn. 



the car above 50. But in city driving, 
you find yourself shifting into second 
every time you want to pass. 

Francis: Well, what's wrong with using 
second gear as a traffic gear? 

Design and Construction 

Rowsome: The clips at the back of the 
top of the rear seat chirrup— like all wag- 
ons with folding second seats. 

Ortner: Worse than that, they let go. 
Once all our luggage slid almost onto 
our backs in a hard stop. 

Fermoyle: A squeak developed under 
the dash at 100 miles. And the tailgate 
began rattling. 

Francis: I heard that, too. It wasn't the 
tailgate, it was the rear seat. 

Markovich: The front of the hood kept 

[Continued on page 230] 



A Reader by Radar * 

The arresting officer was dawdling * 

outside as we came out of the roadside • 

farmhouse. We had just finished trans- • 

acting our business with the State of " 

Virginia (66 m.p.h. in a 55-m.p.h. zone: * 

$17.75). A charming lady justice of the • 

peace had thanked us as she made * 

change. "Those Oldsmobiles must be I 

wonderful cars," she chatted. "Seems • 

like we get more Olds customers than * 

any others." I 

Falling into step beside us as we • 
walked back to the car, the trooper 

dropped his official manner. "What * 

kind of mileage you getting?" he asked. • 

"How's she handle?" We told him. • 

"Mind if I look at the engine?" We I 

raised the hood. "What issue will the • 

article be in?" he asked. • 

We had picked up another reader — * 

the hard way. — Hubert Luckett. • 
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Imports have economy 

This four-passenger Morris Mini-Minor 
did 55.44 miles per gallon to place first 
in gas economy both in its class (750 to 
1,099 cc.) and among all sedans that com- 
peted in the third annual Mobil mileage 
rally for foreign cars. 

The 34 entries averaged 40.23 miles per 
gallon in a 200-mile run through three 



run, too 

states and 46 cities and towns. Other win- 
ners: Renault, under 750 cc, 49.18 m.p.g.; 
Fiat, 1,100 to 1,599 cc, 40.55; Citroen, 
over 1,600 cc, 35.98. In two sports-car 
classes, an NSU Sport Prinz (under- 
1,600-cc. class) got 62.29 m.p.g., and a 
Triumph TR-3 (over-l,600-cc.) averaged 
32.23 m.p.g. 




Upper and lower shells are water-sealed by gasket. 

Water skiing: without a. tow 

This water-riding Ski-Horse is pro- 
pelled by an outboard motor encased in 
the pod formed by upper and lower 
aluminum shells. A rider stands on the 
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Outboard prop sticks through pod. 

projecting skis and steers by leaning to 
right or left on the handle. A dead-man 
switch for safety in spills is included in 
the controls. S. Jack Magri of Stamford, 
Conn., designed the Ski-Horse as a class 
project while at Syracuse University. 
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Using a converted DCS as a 
flying TV station, 'Stratovision' 
will teach students 
their lessons in six states at once 




2 Taped programs 
are broadcast as 
far as 200 miles 
from "classroom" in 
plane 23,000 feet up. 





in the Shy 
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1 Lessons are video- 
taped on ground. 
They can use ma- 
terials that students 
otherwise couldn't see. 



By Alfred W. Balk 

FROM more than four miles above 
the earth, a plane will begin broad- 
casting lessons by TV to pupils in 
six Midwestern states late this month. 

The experiment will inaugurate Strato- 
vision, a radical new system of long- 
range telecasting. In school and college 
classrooms equipped to receive the pro- 
grams, it will bring instruction by tal- 
ented teachers to learners of all ages. 
Its 200-mile range could reach more than 
5,000,000 students at once in this Mid- 
west area's 13,000 schools and colleges. 

The flying classroom, a DC-6 airliner 
converted into a TV station, enormously 
increases the distance that television can 
be transmitted. Because TV signals travel 
mainly in a straight line, the curvature 
of the earth dims reception from a 
ground station beyond about 50 miles. 
The aerial telecasts, pre-recorded on 
videotape, range four times as far. 

Cruising at about 250 m.p.h., the Strato- 
vision plane will stay centered over its 
400-mile-diameter zone of reception by 
circling within a 10-mile radius of Mont- 
pelier, Ind. Even in high winds it's ex- 
pected to be able to remain on station 
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For the first time, small schools can offer advanced math, 



by tacking back and forth. For a six- 
hour telecast, its "flight to nowhere" will 
take it nearly 2,000 miles, including the 
150-mile distance to and from its base 
at Purdue University airport. 

It will fly 23,000 feet up-a height 
ample to give the wanted TV range, and 
one approaching the altitude at which 
the modified DC-6 will operate most effi- 
c '/ntly, without trespassing into higher 
levels reserved for jets. 

Beaming the lesson. A waggling 24- 
foot-long antenna mast on the underside 
of the fuselage will be the most conspicu- 
ous outward feature of the four-engine 
plane's special equipment. Since the 
antenna focuses signals directionally in 
a downward cone, it must be mounted in 
gimbals and kept pointed vertically at 
the earth, when the plane banks, by a 
gyro control. A hydraulic system retracts 
it flush with the plane's belly for land- 
ings and takeoffs. 

Twin planes with duplicate equipment 
give Stratovision a standby. If mechanical 
trouble forces one plane to break off a 
telecast, the other will roar aloft and 
continue the program. And bad weather 
will rarely let out "TV school." Going 



by past weather records, a Stratovision 
plane should be able to fly on all but four 
or five days of the school year. 

The plane will televise two programs 
at once, on separate UHF channels, four 
days a week. Its daily four-hour tele- 
casting schedule, during an initial dem- 
onstration period of several months, will 
be increased to six hours with the start 
of Stratovision's first full academic year 
next September. By then, current ex- 
periments may have multiplied the num- 
ber of programs that can be transmitted 
simultaneously. 

Typical Stratovision lessons for ele- 
mentary-school and high-school pupils 
will run 15 to 20 minutes apiece; for 
college students, half an hour. 

At the receiving end. Schools will 
provide the needed equipment to pick up 
the programs. This may consist of a 
UHF/VHF television receiver for each 
classroom, with its individual outdoor 
antenna— the least expensive plan for, 
say, two rooms. Another plan, more eco- 
nomical for a large installation, uses a 
single master antenna outdoors and a 
central UHF-to-VHF converter, linked 
to VHF receivers in the rooms. 




POWER-SUPPLY CABINET, being wired above, 
feeds two transmitters that simultaneously 
broadcast different programs from TV plane. 
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RACKS for five tons of electronic gear are in- 
stalled in a converted DC-6, one of two which 
will be used in Stratovision flights. 



science, languages 





TV PLANE FLIES 
WITHIN CIRCLE 
OF 10 Ml RADIUS 



V 



MAXIMUM RANGE 
COVERS SIX-STATE 
AREA WITH MORE 
THAN 5.000.000 
STUOENTS IN 13.000 
SCHOOLS AND COLLEGES 




FOUR-ENGINE PLANE to be used 
in Midwest program will employ 
24-foot-long antenna, which re- 
tracts for takeoffs and landings. 



SCHOOLS within a circle 400 
miles wide (right) will receive 
the telecasts from plane flying 
over Montpelier, Ind. 



Through Stratovision, small schools— 
and one-fourth of the U.S. total are one- 
teacher schools— will be able for the first 
time to offer courses in languages, ad- 
vanced mathematics, science, art. Every 
student, rural or urban, can have supe- 
rior teachers. Gifted children, no matter 



MIC H. 

mo. toMio 



IONTPEUER 




COtUWBUl 



SHADING SHOWS 
COMPARATIVE 
SIGNAL STRENGTH 




how overworked their teachers, can take 
advanced courses by Stratovision. 

Doing the same thing with films and 
projectors would cost three times as 
much as TV, it's estimated. A closed- 
circuit television system, with land lines 
to schools so widely scattered, would be 




BIG SCOOP supplies air for combustion to 85- 
kw. gas-turbine generator, installed in tail of 
plane to power the aerial telecasting station. 



PLANE'S EQUIPMENT includes this big klystron 
tube. It will amplify sound and picture signals 
10,000 times for the broadcasting transmitter. 
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VIDEOTAPING AN ART LESSON: Kids won't have to crane 
over other heads to see this fingerpainting being made. 



CLOSE-UPS OF PLANT LIFE are taped. Other scenes show 
snakes ejecting venom — impossible to stage in a class. 



prohibitively costly; and it would take 
at least 14 TV ground stations to reach 
Stratovision's area by way of the ether. 
That's the why of TV from the sky. 

Dream to reality. Stratovision was de- 
vised by Charles E. Nobles, a Westing- 
house engineer— who proved it would 




MINIATURE PLANE MOCK-UP helps determine 
how far transmitting antenna must project down 
from fuselage, so that the plane's underbody 
won't reflect and garble signals during turns. 
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work, 15 years ago, with a surplus B-29 
bomber over the Pittsburgh area. He 
dreamed of bringing TV to the whole 
nation at once, with 20 planes. Licensing 
problems pigeonholed the idea until two 
years ago. Then a fellow engineer, Reu- 
ben Lee, suggested that Stratovision be 
adapted to educational TV. With front- 
office encouragement, it was. 

Initial result is the Midwest's flying 
schoolroom. To meet the $7,000,000 cost 
of launching the project, the Ford Foun- 
dation has put up $4,500,000 and private 
industry has contributed the rest. Present 
sponsors expect to be succeeded by a 
self-financing interstate association that 
will continue Stratovision permanently. 

If the airborne experiment proves suc- 
cessful, its backers point out, it may open 
the way for similar projects in other 
U.S. regions. "Eventually," they say, 
"a relatively small number of aircraft 
could provide coast-to-coast educational 
television." 

And they have a still bigger dream. 
In underdeveloped countries, Stratovi- 
sion's impact would be even more dra- 
matic, for illiteracy would be no barrier. 
Picture and voice could teach hygiene, 
language, geography, history, govern- 
ment. A portable generator and TV re- 
ceivers in each village, plus a handful 
of airborne TV stations, could make over 
the most backward regions. It could 
change the course, some think, of the 
whole Cold War. 
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New Ideas from the Inventors 




Car Generates Portable Power. You rollers, would drive a tool, pump, or 

could carry power— and power tools— to emergency generator through a pulley or 

any job with this recently patented take- sprocket. A pin would lock the forward 

off. A car wheel, running between two roller to let a wheel ride on or off. 



Base Heats Cordless Iron. Attached to 
the stand, rather than to the iron, this 
electric cord couldn't kink, dangle, or ob- 
struct the work. Placing the iron on the 
sloped base would depress a switch and 
allow contacting terminals to deliver cur- 
rent to the iron's heating element. 




Bank Pays Out by the Clock. Small fry 
could collect their daily (or weekly) 
spending money right on schedule, even 
when you're away from home. You'd feed 
coins into this toy bank, and an electric 
clock would open the dispensing slot at 
the end of any preselected interval. 
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More Inventors' Ideas 




Magnetic Drum Dials Phone. The dial- 
ing clicks or call cycles of up to 50 num- 
bers could be recorded on this Bell Labs 
automatic dialer. After turning a knob to 
select the number, you'd "dial" it by 
pressing a playback button. The numbers 
could be erased and changed at will. 




Scraper Cleans Paint Roller. Squeezing 
and scraping the surface of a paint roller 
with this tool, says the inventor, does a 
"quick and efficient" cleaning job. Made 
of springy metal, the tool would slip 
around the roller, gripping it tightly as 
you moved the roller sidewise. 



Tail Fin Pockets Spare. You wouldn't through this side-opening fender door, 

have to unload your luggage to change a Upswept fins on many cars allow room 

flat— or wrestle the spare out of the trunk for the wheel-carrying recess; the cover 

—if you could reach the extra wheel would be styled as part of the trim. 
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Slide Seat for Cars. This GM-patented 
seat might let rear-seat passengers enter 
or leave a two-door car more easily. 
Outer ends of front seat would rest on 
floor-tracked slides connected to a lever 
in the back. Tilting the back would pull 
the seat forward to add door clearance. 

Dual Pickup Imitates Stereo. Back-to- 
back cartridges in this tone arm might 
make your old monophonic records sound 
almost like the new stereos. Two needles 
would track the same groove with a slight 
time difference. When played through a 
two-channel system, says the inventor, 
this simulates the space difference re- 
corded on separate tracks of stereo disks. 





Bail-Out Stick. Newest "parachute" uses 
oppositely spinning autogyro-like rotors 
to slow a fall more efficiently than an 
air-filled sack. A handle tilts the control 
column to let the jumper aim his descent. 
The props would fold and the seat-carry- 
ing bar telescope for storage. 

The following patents have been issued on these inventions: 
Power take-off— A'o. 2,819,617 to R. Milks Sr., Charlotte, 
K. C; Cordless iron— A'o. 2,820,877 to D. Oates Jr., Rocky 
Mount, A". C; Uank-Ao. 2 J/4 1,536 to J. Duubleduv, Ri.lge- 
field, Conn.; Dialer- A'o. 2,911,043 to J. II. Ham Jr. and II. 
Hershey. Indianapolis I I., llohmann Jr., Chatham, and F. 
Kinsman, Madison, N. J.; Scraper— No. 2,825,916 to A. 
Basala Jr., Detroit; Tire carrier-Ao. 2,823,068 to B. Walker, 
Piedmont, Calif.; Car scat-Ao. 2,826,241 to J. Ilimka, De- 
troit; Tone arm— Ao. 2,821,578 to G. Morrell Jr., Conneaut, 
Ohio; Chute— Ao. 1,941,763 to D. Oleksij, K. Orange, A. J. 

Copies of patents may be ordered, by number, from the 
Commissioner of Patents, Washington 25, D.C., at 25 cents 
each. To write to an inventor, if the address given above 
is insufficient, you may address him (by name and patent 
number) in care of the Commissioner of Patents. 
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^ Paralyzed city: 25.8 inches 
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What 
Do You 
Know 
About 
Snow? 



NOW is not actually 
white. It just looks white. 
Since it is frozen water, 
it is colorless. Light rays are 
reflected and bent when they 
strike the surfaces of the myr- 
iad snow crystals. The trans- 
parent ice of the flake appears 
white because it has so many 
of these reflecting surfaces. 

In certain remote parts of 
the earth, you can sometimes 
see red snow. At the North 
and South Poles, for instance. 
High in the Alps, too, climb- 
ers are sometimes startled to 
come upon a dark red land- 
scape. It is caused by micro- 
scopic red plants that grow on 
the surface of the snow. Black 
snowfalls have been reported 
in Virginia. They are produced 
when carbon particles from 
factory stacks combine with 
the falling flakes. Chicago had 
a brown snowfall in 1947, 
caused by a dust mixture. 
When pollen from pine and cypress trees mingles with 
snow, you see yellow snowfalls. And there have been re- 
ports of blue and green ones. 

Fresh snow looks delicate and fluffy. Scoop up a handful 
and it seems like nothing. A cubic foot may weigh only 
six pounds. A snowdrift can be extremely light— one part 
ice crystals and 89 parts air. But when snow is compressed 
—on your roof, or in mountain crevasses— where it has 
been hardened by wind and rain, it can weigh up to 30 
pounds a cubic foot. It can crush buildings and hurtle into 
mountain valleys in massive, deadly avalanches. 

Snow is not so very cold. In fact, it is one of nature's 
best insulators. You can test this yourself. Hold a thermom- 
eter just above the crust of the snow and take a reading. 
Now, thrust the thermometer down into the drift and see how 
much warmer it reads. Farmers know that snow is the 
overcoat for their fields, holding heat in the ground and 
keeping the seeds from freezing. 

Every state— including Hawaii— gets some snow. It has 
fallen in Idaho every month of the year. The champion- 
ship for a single day is held by Silver Lake, Colo. There 
-on April 14-15, 1921-76 inches fell in 24 hours. 

In January, 1952, a four-day snowfall covered Tahoe, 
Calif., with nine feet. A ranger station in Mount Rainier 
National Park, in Washington, measured a total of 83.4 
feet in the winter of 1955-56. In Michigan, snow piled on 
the city of Houghton for 52 straight days in the winter of 
1951-52, stacking up almost 10 feet. 
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atonal 



of snow fell on New York, Dec. 26, 1947, bringing traffic to a standstill 



But Tamarack, Calif., holds the record for the greatest 
measured depth of snow on the ground— 454 inches, on 
March 9, 1919. 

When snow descends on a big city, there is the devil to 
pay. New York was covered with only two feet in De- 
cember, 1947, and it took $4,500,000 and 30,000 men to 
clean it up. 

But was it a blizzard? Not that storm. A blizzard means 
low temperatures, high winds, and driving snow. You can 
have a blizzard without snow falling, when the winds 
pick up dry, fine snow off the ground and hurl it so fast 
you can't see the sky. 

In Antarctica, where blizzards are common, there is 
little snowfall. One year, the U.S. weather station there 
reported only two inches. Meager water vapor in the 
intensely cold polar air prevents heavy precipitation. So 
there's truth in the old saying, "It won't snow today; it's 
too cold." Unlike hail, snow is not frozen rain; it is frozen 
water vapor. It forms when the molecules of this vapor, 
instead of moving freely, slow down, clutch each other and 
freeze— in an instant— into an endless variety of fragile, 
jewel-like structures. 

Blame it on the tropics. Curiously, warm tropical air is 
responsible for much snow. Tropical air contains great 
amounts of the water vapor needed to make snow. That's 
why the heaviest snows fall in the mountains of California 
and the Pacific Northwest. Warm, moisture-filled air from 
the Pacific cools when it climbs the slopes and condenses. 

Here, in the mountains of the West, it is vital to know 
how much snow actually has fallen during the winter, and 
what will happen once it begins to melt. To get the an- 
swers, Uncle Sam's snow surveyors are at work on their 
hazardous job from January to May. Pushing along 
marked trails in the 11 mountain states, they measure the 
snow, take borings, and weigh the sample cores to deter- 
mine the water content. Ten inches of snow make just about 
one inch of water. The surveyors, by calculation and 
experience, forecast whether streams and reservoirs will 
be full when the snow malts and whether there will be a 
drought or flood. 

We can thank a New England youth for revealing the 
marvelous makeup of snowflakes. In 1885, 19-year-old 
Wilson A. Bentley acquired a microscope and a camera, 
and used them to enlarge and photograph snow particles 
in the mountains of Vermont. He devoted his whole life 
to the study of snow structures and 46 years later he 
published his discoveries in a classic work, Snow Crystals. 
Bentley became world famous. He took more than 5,000 
photomicrographs of snow crystals. Every one was differ- 
ent. Since then, too, no one has ever found two flakes 
that were exactly alike. 

In the snowflake we see the infinitely complex archi- 
tecture of nature. The form is usually that of a hexagonal 
star, but each one is a unique masterpiece.— George J. 
Barmann. 



Snowflakes under a 
microscope 






Never two alike, 
snow crystals share 
six-pointed shape. 
These delicate flakes 
were photographed by 
Dr. V. J. Schaefer, 
pioneer in 

rain-making research. 
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Hardware Controls 




Basic detonator and some uses 

FIBERBOARD BRIDGE WIRE 
LEAD WIRES SLEEVE 

COPPER SHELL 



BASE 
CHARGE 




BAKELITE PLUG 



IGNITER 

CHARGE 



THE HEART of most explosive devices made 
by Conax Corp., Buffalo, N.Y., is this 
copper-eneascd detonator. It holds an elec- 
trically fired diazodmitrophenol charge. 




/V 0, 



CARTRIDGE 



DETONATOR 



GHOSTLIKE FINGERS separate rocket stages, 
purge valves, perforin many other tasks. Det- 
onator-powered ram pierces COa cartridge, 
releasing gas under 1,100 p.s.i. pressure. 



EXPLOSIVE NUT is 

used for stage separa- 
tion and launch-pad 
release mechanisms. 
When detonator is ac- 
tuated, nut housing 
flies backward, releas- 
ng nut segments and 
freeing the bolt. 




NUT RETAINER 
NUT SEGMENTS 



NUT HOUSING- 
DETONATOR- 



Caterpillar motor release 



BEFORE 
FIRING 




'BELLOWS^ 
'HOLD LOAD. 
IN DISPLACED 
POSITION 



STRONG-ARM TACTICS 

of this device separated 
the first two successful 
Vanguard satellites 
from their third-stage 
carriers. Explosives in 
the two compressed 
metal bellows detonate 
on signal, forcing bel- 
lows to expand and turn 
the crank. In Vanguard 
II (shown at right, mi- 
nus nose cone, just be- 
fore Bring), 26* seconds 
after third-stage rocket 
burned out, the crank 
released a retaining 
strap and actuated a 
four-inch, two-ounce 
spring that kicked free 
the satellite. The re- 
lease mechanism is 
made by Raymond En- 
gineering Laboratory, 
xVIiddletown, Conn. 
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TN THE harshest environment known 
i- to man— outer space— tiny explosive 
mechanisms are operating with near-ab- 
solute reliability. 

There are many ingenious versions. 
Basically, all are one-shot "suicide" de- 
vices whose explosive charges or squibs 
are actuated by electrical signals from 



the missile's sequence controls. Expand- 
ing gases, fluids, or shock waves then 
are channeled to do useful work. Un- 
affected by extreme temperatures, vibra- 
tion, and G forces, the devices throw 
switches, open valves, separate missile 
stages, and perform countless other space- 
probe jobs.— Richard A. Shaw. 



Umbilical guillotine 




LIGHTNING-FAST SEVERANCE of the ground- 
power umbilical cable before blast-off is 
the function of this cutter made by Beck- 
man & Whitley, Inc., San Carlos, Calif. The 
unit can cut a 2 Vz -inch steel-jacketed cable 
in a 12 -millisecond stroke. Ceramic blade 
and anvil eliminate danger of a short cir- 
cuit between conductors of the cable. Shock 
wave from explosive charge provides power. 




Explosive valve 

DETONATOR RAM 



DIAPHRAGM 




BEFORE FIRING 



OUTLET 



CUT DIAPHRAGM 
HELD AGAINST 

END PLUG 




AFTER FIRING 



SOLID DIAPHRAGM in this explosive valve 
remains Ieakproof under high pressure. 
Detonation of the charge forces a sharp 
ram through the diaphragm and opens the 
valve. Arrow in photo below points to an 
explosive valve mounted in the guidance 
system of a Terrier antiaircraft missile; 
when the valve is fired, it activates the 
missile's automatic pilot, which takes over. 




FRONT SUSPENSION is transverse leaf (shocks rubber pads. The driver's seat has a two-inch 
are coming soon); rear end is damped by clearance. The car cost about $3,000 to build. 



Dragster ruins on steam 



If you're looking for a car that's power- 
ful, economical, trouble-free, and silent, 
take a hint from Ford Walters, a Tor- 
rance, Calif., mechanic. Walters claims 
these and many other advantages for 
steam-powered cars, and he's built a 
steam dragster to prove it. 

The machine, built for quarter-mile 



drag-strip competition, has a two-inch 
chrome-moly tube frame and an alumi- 
num-and-fiber-glass body. A monotube 
(coil) boiler, mounted far back to in- 
crease rear-wheel traction, holds a quart 
of water. Diesel fuel or stove oil, ad- 
mitted topside, is ignited by a continu- 
ously arcing, battery-operated spark plug. 




Portable penthouse 

A prefabricated penthouse is hoisted here to the 
top of the Sylvania Reconnaissance Systems Lab- 
oratory at Mountain View, Calif. It was built on 
the ground and lifted into place. It can be shifted 
from time to time to other spots on the roof in 
order to provide interference-free locations for 
testing military antennas. 

102 POPULAR SCIENCE JANUARY 1961 




Teeth will bite 

into snow, mud, ox* ice 

Here's a metal clamp that can 
be fixed on an automobile tire 
from one side to provide traction 
on sand, mud, snow, or ice. 

Threads on the center bars pull 
the teeth up tight when the turn- 
buckle over the hub is twisted. 
It's easier than putting on chains 
and serves the same purpose. 
The clamp is on display in the 
Inventors' Pavilion at Rome's 
permanent industrial exhibit. 
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ALUMINUM CASING seals everything but the 
steam cylinders in an oil bath. On passenger 
steam exhaust would lead to radiator, 



cars, 



where vapor could be condensed. On the drag- 
ster, vapor is released because the runs are short. 



Horsepower is limited only by the capac- 
ity and strength of the boiler; this model 
is as powerful as a large V-8. Walters 
estimates that his engine will run 300,000 
miles with little or no attention. 

Want to try steam power in your car? 
Walters will gladly make the conversion 
-for about $2,000. 



THIRTEEN MOVING 
PARTS— crankshaft, four 
valve rods, two valves, 
two pistons, two con- 
necting rods, two rock- 
ers — are seen with cas- 
ing removed. Engine 
weighs only 100 pounds. 

REAR SLICKS shown 
here are 8.00 x 15s. 
They'll soon be replaced 
by larger tires to handle 
the steam-powered car's 
tremendous torque. 






Railway car takes to street 

Mounted on rubber-tired trucks, this 
tractor-towed railway motorcar is shown 
negotiating a street corner in the West 



German city of Essen on its way to an 
exhibition hall. It's called an Akkumul- 
atorentriebwagen, which means that it 
gets its power from accumulators— or 
what we'd call storage batteries. 
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How an Indoor-Outdoor 




CONTACTS BIMETAL 
STRIP 




125-OHM 
HEATER 



TWO THERMOSTATS INTERACT to make the sys- 
tem take account of outdoor temperature 
changes in controlling indoor temperature. One 
thermostat, mounted outside the house, is in 
effect a tiny glass house itself. Within it are 
an electric heater and a bimetal element. They 
close the heater contacts whenever dome tem- 
perature falls below 70 degrees. 



INDOOR-OUTDOOR CONTROL re- 
quires a second (reset) heater, 
which is a resistor in series with 
the outdoor heater. When out- 
door points are open, current 
flows through both, but because 
of relative resistances, heats 
only the indoor unit. When out- 
door points close, they shut off 
the indoor heater. 




BIMETAL 
ELEMENT 



MERCURY 
SWITCH 



CYCLING 
HEATER 




RESET 
HEATER 



STEP-DOWN TRANSFORMER connected to house 
power line provides 24-voIt current for the 
control system. All wiring is hooked to a fiber 
panel that has connections for an extra re- 
sistor. The value of this is chosen to balance 
the system for mild, moderately cold, or severe 
climate to suit your particular area. 



THE INDOOR THERMOSTAT has a spiral bimetallic 
element carrying a mercury switch that closes 
the furnace circuit. A small cycling heater gets 
current when the furnace runs; its trickle of 
heat biases the bimetal so that it shuts off the 
furnace a little before room temperature would. 
This compensates for overshoot, provides more 
frequent burner cycling and closer control. 
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Heating; Control Works 



AN IDEAL heating system should con- 
- trol house temperature so that occu- 
pants do not feel changes in the weather 
outdoors. But this cannot be achieved 
simply by holding indoor temperature 
steady. 

Even the best indoor thermostats are 
late in responding to weather changes- 
after a drop in the mercury or sharp 
winds chill the walls. From this late start 
the furnace races to catch up with de- 
mand. Meanwhile, walls cool further, be- 
coming heat-absorbing areas to which 
human bodies lose radiant heat, even 
though indoor air temperature is still 
near the thermostat setting. 

Chilled by this "cold seventy" feeling, 
most people shove up the thermostat a 
degree or two. 

In cold weather, when the furnace 



runs constantly, so does the little cycling 
heater put inside modern thermostats to 
provide close control. But now it builds 
up enough heat to fool the bimetal, shut- 
ting off the furnace a little too soon. To 
beat this "droop" effect you have to raise 
the setting. 

An indoor-outdoor control system puts 
another thermostat outside the house. Be- 
ing more sensitive to weather changes 
than the house itself, it telegraphs the 
anticipated need for heat before occu- 
pants are aware of it. This eliminates 
both cold-seventy and droop effects by 
changing the control point (in effect, by 
turning up the thermostat). But unlike 
people, this system never forgets to turn 
it down again when the temperature 
turns mild. A single outdoor thermostat 
can control one or more indoor ones. 



How the system responds 
to weather fluctuations 

IN MILD TEMPERATURES of 70 degrees or more, 
the outdoor bimetal keeps the points open. Its 
heater carries too little current to affect this 
unit. The same current in the indoor reset heater 
makes that thermostat sense a slightly higher- 
than-true temperature. The control point at 
which the furnace starts is in this way kept 
close to the actual setting, such as 72 degrees. 



WIND, COLD, OR BOTH affect the outdoor bi- 
metal, as they eventually do house temperature. 
As outdoor contacts close, the heater begins 
warming the air inside the glass housing. 
Closed contacts also detour current around the 
indoor heater, so telling its thermostat that it's 
cold outside. This raises the control point so 
that the furnace starts putting out heat sooner. 



OUTDOOR CONTACTS OPEN when the heater has 
restored case temperature to 70. Indoor heater 
is once more on. But the outdoor case will cool 
fast or slowly depending on wind and weather, 
and repeat the cycle. How long outdoor con- 
tacts remain closed and heater out of circuit 
determines the shift of control point. This raises 
room temperature about one degree for every 
20-degree drop in outdoor temperature. 




MIS OPEN m V" 

MERCURY U Q 

SWITCH OFF 



\ 



72° 70° 70' 



RESET 
HEATER ON 



HEATER ON 



POINTS CLOSED 




MERCURY 
SWITCH ON 
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72° 50° 50 ( 



RESET 
HEATER OFF 



POINTS OPEN 




HEATE^0FF^ » 
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RESET 
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Here's How a Run Is Built: 




1. BLOCKS OF SAWED ICE are 

pulled out of a lake at the 
foot of the bobsled run. 



There are thrills in taking a banked curve on a bobsled run. 

What goes into a, bobsled run. 

Championship bobsled runs don't just happen on a 
mountain. Carefully designed and engineered from the 
start, they have to be rebuilt each year. On the famous 
Olympic run at Garmisch, in the Bavarian Alps of South- 
ern Germany, this maintenance is done by expert work- 
men who hold construction jobs in the summer. 

The photographs at right show them at work on the 
run that was first built in 1936 for the German winter 
Olympics. The yearly rebuilding job takes 30 men from 
two to four weeks, depending on weather. 



5. STACKED DIAGONALLY at a 

curve, they are hammered in 
to even their surfaces. 




TRIGGER ON STOCK of firing 
tube sets missile on way. Im- 
pact opens shell and automat- 
ically inflates fabric raft. 
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Bazooka helps 
in water rescue 

Fired from a bazooka- 
like tube, the projectile 
shown here inflates auto- 
matically on impact with 
water. It becomes a life 
raft that can support two 
persons for several hours. 

The rescue missile is 
made of two aluminum 
half shells and is stuffed 
with compartmented fab- 
ric that inflates when 
they part. It was a de- 
sign project developed 
by Marshall Corrazza Sr. 
and Thomas Dulin at the 
Philadelphia Museum 
College of Art. 




PROJECTILE can be aimed ac- 
curately. As a water-rescue de- 
vice, it overcomes distance 
limitations of life rings. 
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2. THEY ARE SLID up a ramp to 
the cutting table where they 
are resawed to desired size. 



3. OLD ARMY JEEPS haul ice 
slabs up the mountain to the 
site where they will be used. 



4. SMALL AND MEDIUM BLOCKS 

are delivered at the curves, 
large ones to the straightaways. 




6. SLUSH IS TROWELED ON as 

"cement." A second layer of 
blocks is added for a facing. 



7. STRAIGHTAWAYS ARE SHAPED 

with wooden forms. Snow is 
packed firmly along each side. 



8. AT DAY'S END, workmen re- 
turn home — some riding their 
shovels as convenient sleds. 




Army's super battle tank 

The Army has a new main battle tank 
now in production. The M-60, shown 
above undergoing tests at Aberdeen Prov- 
ing Ground, Md., mounts a British-made 
105-mm. gun capable of destroying any 
enemy armored vehicle known to exist. It 
has a cruising speed of 32 m.p.h. and a 
range of 250 miles. It will replace both 
the medium M-48 Patton and the heavy 
M-103. The light M-41 tank will continue 
in use for reconnaissance. 




Taunus for '61 

Not for sale in the U. S.— that's the tag 
line on the 1961 Taunus (German Ford) . 
The new 17M, 200 pounds lighter, has a 
wind-tunnel-designed body that increases 
performance and economy. The 91.4- and 
103.6-cu.-in., four-cylinder engines re- 
main basically unchanged. Three- and 
four-speed fully synchronized transmis- 
sions are offered. The oval headlights 
have a larger reflecting surface and pro- 
vide greater light intensity. 
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TORRENTS OF WATER from the Sahara's underground sea saved the 
town of Ouargla from drought. The well, tapping the sea 3,500 
feet below, pumps water at a rate of 3,750 gallons an hour. 



World's Big;g?est 




to Bloom 




A vast underground sea of 
fresh water is now being tapped 
to open up the incredibly rich 
treasures of the Sahara 

By Joan Steen 



THE Sahara may bloom again. It 
did 6,000 years ago, lavishing an 
Eden's plenty upon the lost races 
that roamed its lush terrain. It can again. 
All it takes is water. 

Water has now been found. A vast fresh 
sea of it lurks thousands of feet under- 
ground. Today, the first wells tapping 
that sea are pumping life back into the 
desert. For the water means crops can 
grow and man can live there again. 
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Water also means machines can oper- 
ate. And they are. This time, men are 
after bigger stakes than date palms or 
olive groves. They want oil. And then 
coal, iron, gas. All these prizes of modern 
civilization lie waiting in the Sahara, 
which is not at all a worthless wasteland 
but a treasure-trove of minerals— perhaps 
the world's richest. 

Mirage becomes reality. Water has al- 
ready wrought an overnight change in the 

CONTINUED 
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OIL JETS OUT against a 
bleak desert backdrop 
at Edjeleh, near the 
Libyan border. Oil here 
lies only 1,500 feet be- 
low the surface, com- 
pared to 10,000 feet 
at other desert sites. 
Known reserves of the 
region run to about 
150,000,000 tons. 




Covering 2V2 million square miles, the Sahara has fewer 
people per square mile than any place but the poles 



town of Hassi Messaoud, south of Al- 
geria, 435 miles from the Mediterranean. 
Once a flourishing oasis, it had withered 
to a water hole for camel trains as its 
well dried. Today, Hassi Messaoud is a 
booming oil town. Swimming pools cool 
7,000 workers who live in houses air-con- 
ditioned by turbine-pumped, evaporating 
sprays of water. The residential quarter 
is set in gardens. Last winter, 50,000 
shade trees were planted to anchor the 
sifting dunes. 

Hassi Messaoud's never-failing pitcher 
is the Albienne Nappe, one of several 
huge natural storehouses of water be- 
neath the Sahara, and the biggest. Im- 
agine a sea the size of France soaked in 
a layer of earth 1,500 to 3,000 feet thick. 
Now bury that layer 1,000 to 4,000 feet 
underground. That's a rough idea. 

Yet so uncharted were these waters 
that their discovery at Hassi Messaoud 




DEER AND ANTELOPE played on the grassy 
Saharan plains 5,500 years ago. This painting 
is one of many that archaeologists have found 
on cave walls in the Tassili Mountains. 
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came by chance. In 1956, French geolo- 
gists were drilling for oil in the neighbor- 
hood. They expected to find it two miles 
down. They hit water at 3,500 feet. And 
cursed. But soon repented: Without that 
ready-at-hand water to cool their equip- 
ment, the oil-drilling operations them- 
selves—since grown to 48 wells— would 
have been impossible. 

Where does it come from? Engineers 
have now plotted the range of this fan- 
tastic subterranean sea. It covers 231,660 
square miles, stretching from the Atlas 
Mountains, in the northwest, across into 
Libya and nearly as far south. But they're 
puzzled about its sources. So far, they've 
traced only one, in the southern Atlas. 
Here the Albienne surfaces over a wide 
area and funnels down the rain and run- 
offs from mountain catchments. A con- 
servative estimate puts the annual intake 
here at 27 billion cubic feet. But that 
could be just a drop in the bucket. 

Planners aren't sure how much water 
reaches the underground area every year, 
so they're being cautious about tapping 
it. Even so, the volume is breath-taking. 
At Zelfana, 100 miles northwest of Hassi 
Messaoud, the pressure of artesian wells 
from the Albienne is great enough to 
drive a small turbine to produce elec- 
tricity. It may be the only power station 
of this sort in the world. 

At nearby Ouargla, a single artesian 
well spouts 85 million cubic meters of 
water a year— 3,750 gallons an hour. Here, 
too, water was the town's lifesaver. 

Ten years ago, Ouargla's date palmer- 
ies were dying of thirst. Now, the well at 
Ouargla cataracts through sluices that 
carry water to all parts of the oasis. 
There's enough to leach the salt from 
waste areas as well as provide for hun- 
dreds of additional acres of palmeries. 
Even more exciting is the new agricul- 
ture: grain and vegetables now grow 
where once there was only parched sand. 

Fossil soil. The truth is that the Sa- 
hara is not just one big ocean beach. 
There is that kind of sand— pure quartz. 
But in many places the quartz is mixed 
with limestone, grit, and marl— ingredi- 
ents of a dormant soil. Wet it and it 
comes to life. 



NOT A MIRAGE, but a real oasis of date palms 
and cool shade at Taghit, Algeria. With water, 



much of the desert could be reclaimed. With- 
out it, the dunes keep growing and take over. 




POWERFUL WATER PUMP works night and day 
to supply the needs of thirsty men and equip- 
ment in the oil-rich Edjclch Mountains. 



OIL ENGINEERS from the Sahara Oil Exploration 
and Exploitation Co. use a rotary table during 
testing operations at Edjelch. 



The desert is deceptive even deep at its 
heart, at a place Arabs call El Khela— 
the void. Here, in the Tanezrouft region, 
is a barrenness of pebbles and chips that 
the sun bakes to 130-degree heat. Yet 
those very pebbles and chips protect a 
fossil soil below. There, the pollen of 
tropical plants can still be found— mem- 
oirs of the Sahara's flowering past. 

Geologically, a youngster. The Sahara 
is so young a desert that even more strik- 



ing proof of its greener days has been 
found than pollens: pictures. 

Tassili n'Ajjer, an abandoned pocket 
of plateaus 800 miles south of the Medi- 
terranean, was the home of men who lived 
10,000 years ago. 

Those Stone Age hunters, and the races 
that came after them, left a rich store of 
paintings on the rock walls of their cave 
dwellings. These paintings would be re- 
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BELT IS SPRING-TENSION ED to allow the driver or a rider 
to reach for objects on the floor or elsewhere. 



BALL-BEARING 
REEL PLATE 




GROOVED 
RATCHET 
PLATE 



SPRING-LOADED 
REEL 



SUDDEN DECELERATION causes the inner plate to overrun 
slotted balls, forcing them against the ratchet. This jams 
its grooves into those in the fixed plate. 

Safety belt permits bending 

Inertial reels on this British safety harness 
allow free body movement during normal driving, 
but automatically lock in a collision or crash 
stop. A sudden jerk disengages one or more steel 
balls in the mechanism, wedges them in grooves 
in a ratchet plate, jams it shut, and prevents un- 
winding. Reels are spring-loaded so that belts are 
self-adjusting for length and retract when not in 
use. Shoulder and lap straps are joined in front 
by a quick-release buckle. 




Jumbo crane hook 

The big block and hook above 
weigh 10 tons— without counting 
the foreman riding them to direct 
loading onto a flatcar for ship- 
ment to GE's Schenectady, N. Y., 
plant. They will be used with a 
300-ton crane to lift giant rotors 
and stators being made to turn 
turbogenerators for electric pow- 
er. The block-and-hook assembly 
was built by Milwaukee Crane, 
Cudahy, Wis. 




_____ . Baton Rouge, La. Lighted up at night, 

Umbrella service station they make * a g i owmg % ransh £ e nt archi- 

Twin plastic canopies protect motorists tectural display in addition to keeping 

gassing up at a new service station in drivers and attendants dry in a rain. 
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Metal men. get many-metaled building; 



Every metal he could lay his hands on 
was used by R. Buckminster Fuller, well- 
known architect, in putting up this head- 
quarters building for the American 
Society for Metals near Cleveland. 

Aluminum was used for the lacelike 



crown, structural steel for columns, stain- 
less steel for stairways, bronze for door- 
knobs, brass for light fixtures, titanium 
for table legs, copper for screening. In 
the saucer under the dome are displayed 
ores from all over the world. 




Blazing snow remover 

Jets of flame shooting from the fur- 
naces in front of this truck make short 
work of snow and ice on British highways 
and airfield runways. With its 12 oil 
burners fired, the Snow Locust can clear 
five miles of road an hour. The burners 
heat up to 1,200 degrees. 



Camera shoots like grun 

An ardent camera fan, Army Sgt. Ted 
Stiles built this special rifle stock that 
he attaches to his eight-mm. movie cam- 
era. With it, he "shoots" wildlife on film. 
During working hours he's a combat-de- 
velopment team member at Hunter Lig- 
gett Military Reservation in California. 
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NECK-SNAPPING POWER makes the Bocar ex- and 7.00 x 16 in rear, to handle torque and cor- 
hilarating to drive. Tires are 6.00 x 16 in front nering loads. The windshield just barely shields. 



• • • 



The 200-m.p.li. Bocar 

Piloting this $8,700 sports car, which hits 60 from a standing 
start in four seconds, is an experience for the most jaded driver 




ENGINE IS OFF CENTER by 1% inches to the right 
of center line, to balance the driver's weight. 
When driven to its limits, the car handles 
better solo than with a passenger aboard. 
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SUPERCHARGED VERSION uses a CMC 4-71 
blower mounted forward of the modified Cor- 
vette V-8. In fine tune, this combination is rated 
by Carnes as delivering 500 hp. at 8,500 r.p.m. 



By Alex Markovich 

THE vicious rap of a highly tuned 
engine echoes down your quiet 
street, building up to a penetrating 
crescendo. Before the car stops in your 
driveway, you are out of the door. At last 
your brand-new Bocar— let's daydream a 
little— is being delivered. 

Curious faces gape from nearby win- 
dows and the neighborhood kids come 
pounding up. There in your drive is a 
sinuous plastic-bodied roadster, less than 
a yard high, gleaming with a 30-coat 
lacquer finish. The factory man who has 
ferried it to you from its Colorado birth- 
place hands over the keys and owner- 
ship papers. 

You reach inside, groping for the un- 
familiar door latch. Climbing in takes a 
bit of contortion, but once you're settled 
in the deep, foam-padded bucket seat, 
you feel right at home. So you should, too. 
For at the factory in Denver six weeks 
before, when you pressed that check for 
$8,700 or more on them, they measured 
you for your new car. Seat width, wind- 
shield height, wheel placement, and pedal 
spacing were all tailored just for you. 

At the factory, a small plant on Den- 
ver's west side, you'd met the proprietor, 
Bob Carnes, whose product is a com- 
bination of the first letters of his names. 
A genial young engineer and race driver, 
he likes U.S. rather than imported ma- 
chinery. He thinks that there's a market 
for a high-priced vehicle that is just 




PARK IT at the shop- 
ping center and it will 
draw a crowd of car 
critics. The one-piece 
fiber-glass body en- 
closes a light but 
strong cage frame. Car 
has little parking pro- 
tection — no bumpers. 

ENTRY OR EXIT call for 
a tricky wiggle. Put 
left hand on car side 
and right on the trans- 
mission hump; give a 
convulsive heave; and 
then you're in — or out. 



docile enough for street wear— and hairy 
enough for competition. 

The first model emerged from Carnes' 
garage in 1957. In 1958 he built three. 
This year, working from a new, well- 
equipped plant, he hopes to turn out 
more than 200. But production is a prob- 
lem, because Carnes is a perfectionist. 
Everyone at Bocar must be an expert 
mechanic, welder, body man, and painter. 





BIG GAUGES can be scanned at a glance if they 
have to be. In hot weather in heavy traffic you 
keep a wary eye on the temperature needle; 
no power-stealing fan cools the radiator. 



NO-NONSENSE COCKPIT isn't Spartan, and shows 
high quality in detailing. Shift lever is tilted 
way forward. Driver and passenger have ex- 
cellent leg room alongside the power plant. 
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ALUMINUM 
FINNED DRUM 



TRAILING ARM 
BRACKET 



TRAILING ARMS 



INDEPENDENT FRONT SUSPENSION, similar to 
the VW's, always keeps Bocar's front wheels 
on an even plane, thus giving better bite on 
rough surfaces than does a solid front axle. 



FINNED DRUM TORSION BARS 

The live rear axle has twin trailing arms. 
Torsion bars are adjustable all around with 
screw bolts: Road clearance can be set any- 
where from three to nine inches. 



The shakedown run. Back in the drive- 
way at home, you flick a toggle and the 
fuel pump begins ticking. Another switch 
turns on the ignition. You kick the ac- 
celerator and press a button. The engine 
—a modified Corvette mill— growls like a 
jungle cat and subsides to a loping idle 
that hints of the radical cam that tickles 
the valves. The fuel-injection intake 
hisses venomously. 

You engage the crisp, four-speed syn- 
chronized Corvette gearbox in first and 
tromp on the gas. The car screeches for- 
ward, trailing two black streaks of burnt 
rubber. Careful— 314 horses and a mere 
2,000-pound "wet" weight make a potent 
combination. 

You shift into second, and again the 
car surges ahead. It's hard to tell that 
the clutch is hydraulically operated; an 
oversize line from master to slave cyl- 



inder allows instantaneous release. The 
ride is firm but, surprisingly, not as stiff 
as in a number of foreign "boulevard" 
machines. Steering is fast (3V4 turns 
lock-to-lock) and precise, and, thanks to 
a nearly 50-50 weight distribution, gen- 
erally neutral. 

Stares and dares. Driving down the 
main drag can be nerve-wracking. If you 
dislike being conspicuous, the Bocar def- 
initely isn't for you. Motorists and pass- 
ersby stare, shout, and point. T-shirted 
teen-agers in souped flathead Fords and 
elderly businessmen in late Cadillacs 
alike try to egg you on to drag. Visions 
of splintered fiber- glass spring up each 
time the driver behind stops too close 
to the car's bumperless rear. You have 
to keep an eagle eye on the dash instru- 
mentation, particularly the temperature 

[Continued on page 228~[ 




LITTLE TRUNK SPACE remains 
once spare goes in. Optional 
38-gallon metal gas tank 
weighs 54 pounds, but keeps 
the gas safely where it be- 
longs. Ten Dzus fasteners 
secure the trunk cover. 



CANTED QUADS allow a smooth, 
rounded fender contour. Shrouding 
forces all air entering the scoop 
to pass through radiator. A vent 
in the middle of the hood relieves 
pressure and acts as a spoiler to 
break the vacuum over the hood. 



FOR COMPETITION DRIVING, 

chromed, rear-mounted muf- 
fler unbolts easily. Straight 
exhausts cause minimal back- 
pressure. Nicely detailed 
rear shows recessed tail 
lights and license plate. 
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INFRARED-BEAM PHONE is aimed 
with a rifle-type sight on top 
and held by a pistol grip. 




TOP LENS receives the talking 
beam; the lower one sends. 



Now you can talk 
■via, invisible light 

This is a civilian version 
of the infrared-beam tele- 
phone—no wires, no radio 
waves— used by the Army 
and Navy. You talk into a 
microphone in the back. Its 
signal varies infrared rays 
aimed at a receiving unit. 
A detector there converts 
the infrared beam into an 
electrical signal for a tele- 
phone-type receiver. 

The Infraphone can com- 
municate over 500 yards, 
works even through closed 
windows— or around cor- 
ners, with the help of mir- 
rors. Each unit costs $20 
and runs on flashlight bat- 
teries. Infrared Industries, 
Waltham, Mass., makes it. 



Ship gets long, 
light reach 

A 256-foot aluminum 
boom has been added to the 
Great Lakes coal and lime- 
stone carrier J. R. Sensibar. 
It is 60 feet longer but 25 
tons lighter than the steel 
boom it replaces. A con- 
veyor belt, running its en- 
tire length, unloads 4,000 
tons of cargo an hour. 



► 




Lunar suit for space explorer 

A spaceman could use this suit while exploring the 
moon— and even rest in it if he's on a long hike. It is 
equipped with retractable tripod legs that will hold 
it up off the ground and a built-in seat that he can 
curl up on while easing his tired feet. 

The suit is made of aluminum, has a circular plastic 
window and nylon-coated neoprene arms and legs. The 
tank strapped to the back supplies oxygen and contains 
a carbon-dioxide absorbent. The controls are inside the 
cylinder along with shelves of food for lengthy trips. 
Tools the wearer could use would be similar to those 
lying on the ground. The suit was built by Republic 
Aviation, weighs 120 pounds, which on the low-gravity 
Moon would be equivalent to 20 on Earth. 
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WHAT'S NEW. 




Erect a frame of four-by-four posts 
topped with two-by-fours, insert one-by- 
threes at intervals, and you can weave 
on a saran-plastic webbing that will out- 
last its supports. The webbing is six 
inches wide and comes in different col- 



ors. Each 400-foot roll is enough for 57 
feet of four-foot-high fence, 44 feet five 
feet high, or 36 feet six feet high. Staple 
the ends and finish with furring. About 
$60 a roll. Weblite, Inc., 24 Jericho Tpk., 
Mineola, N.Y. 




PHONE AMPLIFIER lets you talk 
and hear over a telephone 10 feet away, 
leaving both hands free for other tasks. 
Transistorized Speak-Up operates on a 
nine-volt battery, requires no connection. 
You simply rest the receiver in its cradle. 
$39.95. ORCOA, 59 Hempstead Garden 
Dr., West Hempstead, N.Y. 
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WRENCH-JAW LOCK is fixed at 
a desired setting by a flick of your thumb, 
won't slip, eliminates resetting for same- 
width nuts and bolts. Parts are inter- 
changeable with standard wrenches of 
the same size. Lengths range from 4 to 
12 inches at $2.75 to $6.04. Utica Drop 
Forge & Tool Div., Utica, N.Y. 



Co 




WALL RADIO has a seven- transistor 
superheterodyne circuit, two three-inch 
speakers, and operates up to 500 hours 
on four D-cell batteries. Toshiba radio is 
available in black or white finish with 
gold trim. Complete with batteries and 
mounting bracket, $69.95. Transistor 
World Corp., 52 Broadway, NYC. 



SELF-FEEDING ROLLER puts 
paint on a wall without splashing. Flow 
is from inside the roller to the surface 
through a hose attached to a shoulder- 
strap container. Thickness of coating is 
controlled by pressure on the roller. With 
two foam-plastic rollers, $5. Wallmaster 
Co., 1232 Milwaukee Ave., Chicago. 




PLASTIC-CLAD 

has a polyester film to resist abrasion 
and solvents, preserve legibility. It's said 
to outwear three regular blades. With y 2 - 
inch blade in 6-, 8-, 10-, and 12-foot 
lengths; %-inch in 10- and 12-foot 
lengths: $1.49 to $2.98. The Stanley 
Works, 111 Elm St., New Britain, Conn. 



AUTO HI-FI PLAYER requires 
only one hand to change records. Push 
a 45-r.p.m. disk into the slot and the 
rest is automatic, even to the record slid- 
ing out when finished. Auto Mignon uses 
car radio as amplifier, works on 6- or 12- 
volt battery. North American Philips 
Co., 230 Duffy Ave., Hicksville, N.Y. 
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LUBE WELL 
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Automatic Car-Lube System 



With this device mounted under the 
hood, metered lubricant is fed to steer- 
ing and front-end suspension fittings 
every time you start your engine. It 
works on oil pressure transmitted to a 
spring-loaded plunger when the engine is 
turned on. This pushes lube from a well 



through a manifold and lines clipped to 
the fittings. When you stop the engine, 
the well is refilled from a reservoir. Only 
servicing necessary is to add lube to the 
reservoir when it is empty. $25 to $50, 
depending on number of fittings required. 
Walker Mfg. Co., Racine, Wis. 




WINDSHIELD SPRAY melts off 
ice and snow when you apply it from an 
aerosol can. A spraying before a storm 
will keep your windshield clear for up to 
12 hours. Free O' Ice will also unstick 
frozen locks and iced-up hinges. A 10- 
ounce can: $1.19. Consolidated Research 
& Mfg. Corp., New Haven, Conn. 
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LEATHER CLEANER is a specially 
treated tissue with which you can wipe 
surface dirt and many spots off leather 
gloves, clothing, luggage, and upholstery. 
Each tissue can be used several times. 
A package of three costs $1. Suede and 
Leather Refinishers of America, 75 E. 
Wacker Dr., Chicago. 



WHAT'S 
NEW 



FIRE ESCAPE is 

permanently attached 
to an outside mason- 
ry wall or the wooden 
siding of your house 
near an upper-story 
window from which it 
can be reached in an 
emergency. It's made 
of aluminum and, 
folded shut, looks like 
a downspout. When 
you push a button in- 
side the house, it 
opens out and be- 
comes a sturdy ladder 
that will hold you and 
three or four other 
adults at the same 
time. It can't be open- 
ed from the outside. 
Price, $200 up, de- 
pending on its height. 
Coolman Life Ladder, 
Inc., 2812 Book 
Tower, Detroit. 
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CAR-TOP RACK is designed with 
rails and stanchions of aluminum alloy 
to fit all station wagons, including com- 
pacts. It comes with fittings and resilient 
pads, can be mounted in an hour. The 
58-inch model shown is $44.50; a 72-inch 
one sells for $83.20. Canell Co., 57 S. 
State St., Hackensack, N. J. 



WEATHERSTRIP KIT contains 
screw-on jamb and heading strips of solid 
aluminum having a vinyl insert with "fin- 
gers" that seal the door edges. Included 
is an aluminum-and-vinyl door shoe that 
carries off rain. Corners are pre-coped. 
$6.75 per door. Pemko Mfg Co., 5755 
Landregan St., Emeryville, Calif. 
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Strange Truck 
Crawls Inside Pipe 

to Haul It 

No ordinary vehicle could wrestle the ungainly aqueduct 

pipes into line. So engineers invented one — the Pipemobile 
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THIS extraordinary machine was designed to do just one 
job: crawl into a huge section of concrete pipe, hump its 
back and walk off with a 66-ton load. Engineers constructing 
a 13-foot-diameter aqueduct from the Colorado River to the Met- 
ropolitan Los Angeles area needed a single machine with the 
brawn to haul such pipe sections around, and with the delicate 
control to match them in leakproof joints. Pipemobile, made by 
American Pipe & Construction Co., was the result of their 
specifications. 

A 300-hp. diesel high on a rear platform drives the generator 
that powers the machine and its hydraulic equipment. All con- 
trols except steering are at the rear. An operator at these controls 
gets instructions from the driver by phone. Pipemobile has its 
own floodlights to illuminate the inside of the pipe. 
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STEERED BY PUSHBUTTONS, the Pipemobile rum- except on steepest downgrades. Then a stop 

bles into the excavation and heads for the above the driver's head can be raised hydrau- 

pipelinc's open end. Friction prevents the pipe lically. A thin, round gasket of rubber has 

section from sliding forward on the machine, been fitted to one end of the new section. 




AFTER CLIMBING INTO THE PIPELINE with its 
front wheels, Pipemobile jiggles the new sec- 
tion until it lines up exactly with those in place. 
On grades up to 20 percent, the machine can 
crawl out unaided. Steeper ones call for help 
from a bulldozer hooked to the rear. 
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HERE ARE EXAMPLES 
OF PROBLEMS YOU CAN 
SOLVE IN YOUR HEAD 
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* Abridged and revised 
from the book, High- 
Speed Math, by Lester 
Meyers (D. Van Nos- 
trand Co., Inc., Prince- 
ton, N. J., $6.95); with 
textual changes and in- 
terpolations, as required 
for condensation, by the 
editors of Popular 
Science Monthly. 
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KNOWING short cuts in mathemat- 
ics can be profitable and pleasur- 
able. In a conversation ... at a con- 
ference ... on a train ... in an airplane . . . 
in bed with the lights out ... it is a decided 
advantage to be able to make a quick com- 
putation without paper and pencil. 

The purpose of this book is to show how 
a wide variety of problems can be com- 
puted quickly and mentally— or with a 
minimum of paperwork— and how errors 



can be virtually eliminated. Readers will 
discover, in the wealth of ideas presented 
here, some of the most important "secrets" 
of speed and accuracy in business mathe- 
matics. 

Nothing more is needed than a knowl- 
edge of simple arithmetic to sail through 
this book. 

It promises a satisfying adventure of 
mental excursions to a world where com- 
putations become fun instead of work. 



SHORT CUTS IN MULTIPLICATION 

Unconventionally, multiplication is considered first in this 
book, since these problems are the kind most frequently 
encountered in business. There is a short cut for virtually 
every multiplication problem. 



The Magic of 
the Tens 

TO MULTIPLY a number by 10, you 
need only put a zero after the last fig- 
ure; or, if there is a decimal point, move it 
one place to the right. Thus 10 X 47 = 
470, and 10 X 38.9 = 389. 

This may seem elementary, and it is. 
Yet many fail to take advantage of it, in 
multiplying by other numbers. 

Multiplying by 5. Let us begin with a 
simple example: 5 X 48. The average per- 
son would multiply 8 by 5; set down a 
zero; carry 4; multiply the 4 in 48 by 5; 
and add a 4 to the product. 

Actually you could do this problem in 
your head. Five is half of 10. Why not, 
then, multiply 48 by 10, and divide the re- 
sult by 2? You get the answer, 240, in the 
twinkling of an eye. 

No matter how many figures a number 
contains, you can multiply it quickly by 5 
this way, without having to write down 
anything more than the answer. 

Multiplying by 9. It is possible to make 
many computations rapidly and easily, 
often mentally, by multiplying by 10 or a 
multiple of 10, and adding or subtracting 
a small partial product. Multiplying by 9 
is an example: 
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Nine is 10 — 1. So 9 X 89 is equivalent 
to 890 (10 X 89), less 89 (taken once). 
Mentally subtracting 89 from 890, you 
know in a few brief seconds that the an- 
swer is 801. 

To multiply 8754 by 9: 

10 x 8754 = I 87540 
- 1 x 8754 = \ - 8754 

9 x 8754 = I 78786 

Only the three numbers at the right— 
the two partial products and the answer- 
need be written down. In this example and 
others to follow, the part at the left is just 
to explain the procedure. 

Multiplying by 15. Ten times a number, 
plus 5 times the number, equals 15 times 
the number. To multiply 782 by 15: 

10 x 782 = ! 7820 

+ 5 x 782 V/2 of 7820) = \ +3910 

15 X 782 =| U730 

Multiplying by 25, 50, and 75. Just as 
the number 10 works short-cut magic, so 
do 100 and other powers of 10. 

To multiply by 25, multiply by 100 and 
divide the result by 4. For example: 

25 X 36 = Va of 3600 = 900 

To multiply by 50, multiply by 100 and 
divide the result by 2. Thus: 

50 X 38 cents = Vx of $38 = $19.00 

Copyright © 1947 by Lester Meyer* 



To multiply by 75, simply add the re- 
sults of multiplying by 50 and by 25. 

Multiplying by numbers just below 100 
and 1000. The method illustrated is ob- 
viously the only one to use: 

Example: Multiply 147 by 99. Solu- 
tion: 99 = 100 - 1. Therefore, multiply 
147 by 100, and subtract 147 taken once: 
100 x 147 = i 14700 



- 1 X 147 = 



147 



14553 



99 X 147 = 
Example: Multiply 216 by 98. Solu- 
tion: 98 = 100 - 2. 

100 x 216 = ; 21600 
- 2 x 216 - | - 432 

98 x 216 = j 21168 
Similarly, change 97 to 100 - 3, and 
96 to 100 - 4. The multiplier 999 likewise 
becomes 1000 — 1, and so on. 

TRY-IT-YOURSELF PROBLEMS 
These can be done mentally: 

Without putting pencil to paper, read 
from left to right the product of 5 times 

$648.32. Ans. $3,241.60 

One bushel equals 64 dry pints. How 
many dry pints are there in 5 bushels? 

Ans. 320 dry pints 

What would be the weight of 340 bales 
of Ceylon cinnamon featherings, averag- 
ing 99 pounds to a bale? 

Ans. 33,660 pounds 
For these, use pencil and paper: 

How many square feet are there in 260 
square yards? ( 1 sq. yd. = 9 sq. ft. ) 

Ans. 2,340 square feet 

A girl can produce 187 machinery parts 
in one day; how many can she, in 9 days? 

Ans. 1,683 

What is the cost of a rug of 15 square 
yards quoted at $4.62 a square yard? 

Ans. $69.30 

What would a dry-goods dealer receive 
for 97 yards of cloth, at an average price 
of $3.40 a yard? Ans. $329.80 



The introductory miscellany of short 
cuts in the chapter above applied two dif- 
ferent and valuable techniques, which it is 
low time to look at more closely: the 
Breakdown Method, and the "Double- 
and-Halve" Method. 



The Breakdown 
Method 

FTPIHIS procedure splits up a number to 
J. be used as a multiplier into (1) a 
nearby round number, either smaller or 
larger than the given multiplier; and (2) 
the number by which (1) is less, or more, 
than the given multiplier. 

Multiplying in turn by (1) and (2) , we 
add or subtract the products to get the 
answer. 

It was this method that we used when 
we replaced the multiplier 9 with 10 — 1, 
and 15 with 10 + 5. Now we shall con- 
sider some of the ramifications of the 
Breakdown Method. 

How to multiply quickly by 
miscellaneous two-figure numbers 

Here are examples of short cuts for 
multiplying by a variety of numbers: 

26. Breakdown: 25 + 1. To multiply 
$3.60 by 26: 

25 X $3.60 {Va of $360) = | $90.00 
+ 1 X 3.60 = j + 3.60 

26 x $3.60 = | $93.60 

35. Breakdown: 25 + 10. To multiply 28 
cents by 35: 

25 X $0.28 C/4 of $28) = j $7.00 
+ 10 X .28 = j + 2.80 

35 x $0.28 = j $9.80 

Problems like those above can be worked 
mentally in a few seconds. 

39. Breakdown: 40 - 1. To multiply 73 

by 39: 

40 x 73 = ! 2920 
- 1X73= j - 73 

39 x 73 = | 2847 

49. Breakdown: 50 (half of 100) — 1. 
Then, same procedure as for 39. 

51, 52. Breakdowns: 50 + 1; 50 + 2. To 
multiply 38 cents by 52: 

50 x $0.38 M of $38) = j $19.00 
+ 2 x .38 = | + .76 

52 x $0.38 = | $19.76 

59. Breakdown: 60 — 1. Then, same pro- 
cedure as for 39. 

76. Breakdown: 75 + 1; using % of 100, 
or 50 + 25, for 75. To multiply 44 cents 
by 76: 



75 X $0.44 (% of $44) = 
+ 1 X .44 



76 X $0.44 



$33.00 
+ .44 



$33.44 

CONTINUED |27 
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79. Breakdown: 100 - 21. To multiply 
347 by 79: 



-I 



100 X 347 
20 X 347 
IX 347 




79 X 347 



34700 

- 7287 
27413 



89. Breakdown: 100 — 11. Then, same 
procedure as for 79. (Many numbers can 
be multiplied by 11 in a single step, at 
sight, a later chapter will show.) 

Some of these short cuts illustrate a 
principle worth noting: 

It is easier to multiply by a low digit 
like 2, 3, or 4, than by a high digit like 7, 
8, or 9. Of course, multiplying by 1 (or 10, 
or 100) is the easiest of all. 



As for the multiples of 10 (the starting 
points of many of the preceding break- 
downs, and of more to come) : 

Multiplying by 20, 30, and 40, of course, 
amounts to no more than multiplying by 
the low and easy digits 2, 3, and 4, and 
adding a zero. 

Breaking down 60, 70, or 80 may be- 
come worthwhile if it serves as a stepping- 
stone to another number. Alone, 60, 70, 
and 80 would be used as directly as 6, 7, 
and 8. 

The still-higher number 90, by analogy 
with 9, regularly becomes 100 — 10. 

How to multiply quickly by 18, 27, 36, 
and other multiples of 9 

Eighteen is the equivalent of 20, minus 
1/10 of 20. To multiply 18 X 28: 



20 x 28 
2 X 28 (1/10 of 560) 



560 
— 56 



18 X 28 



= j 504 



See how simple this becomes— so effort- 
that you can do it in your head. It is 
much easier to take 1/10 of a number than 
to multiply by any digit, particularly by 
7, 8, or 9. 

The same short cut serves for other mul- 
tiples of 9: You change 27 to 30, 36 to 40, 
45 to 50, 54 to 60, and so on; multiply by 
the raised number; and, in each case, sub- 
tract 1/10 of the result. For example, to 
multiply 45 X 34: 
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50 X 34 ('A of 3400) 
5 X 34(1/10 of 1700) 

45 X 34 



1700 
- 170 

= j 1530 



How to multiply quickly by 38, 57, and 
other multiples of numbers ending 
in 9 

When many other numbers are raised 
to a multiple of 10— as, 38 to 40, or 57 to 
60— you will find that the new number is 
a simple multiple of the one added. There 
is a time-saving advantage in always being 
on the lookout for ideal combinations of 
figures like these. 

Raising 38 by 2 changes it to 40, and 2 
is 1/20 of 40. So a short way of multiply- 
ing by 38 will be to multiply by 40, and 
subtract 1/20 of the result. To multiply 
38 X 28: 



40 X 28 
2 X 28 (1/20 of 1120) 



38 X 28 



1120 
— 56 

= j 1064 



Likewise, to give just a few examples of 
other numbers of this large group: 



57 = 


60 - 


3 (1/20 of 60) 


78 = 


80- 


2 (1/40 of 80) 


87 = 


90 - 


3 (1/30 of 90) 


114 = 


120 - 


6 (1/20 of 120) 


116 — 


120 - 


4 (1/30 of 120) 


117 


120 - 


3 (1/40 of 120) 


118 = 


120 - 


2 (1/60 of 120) 


133 — 


140 - 


7 (1/20 of 140) 



In multiplying by three-digit numbers 
of this kind, a reverse procedure reduces 
the three steps in multiplying to two: 

To multiply 237 X 429, change 237 to 
240 - 3 ( 1/80 of 240) . Compute the prod- 
uct of 240 X 429 after, and write it above, 
the product of 3 X 429: 



Second step: 

240 X 429 (80 X 1287) = 

First step: 

3 X 429 = 



102960 



- 1287 



237 X 429 



= | 101673 



As could be recognized from the ratios 
of their breakdowns, these numbers owe 
their helpful properties to the fact that 
they are multiples of 19, of 29, of 39, and 
of other numbers ending in 9. 
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How to multiply quickly by 84, 123, 
and other multiples of numbers end- 
ing in 1 

Numbers of this large group are worth 
recognizing, as is easy at a glance: The 
last digit (any from 2 to 9) is a simple 
fraction of the other digit, as in 84; or of 
the other pair of digits, as in 123 or 186. 
So the rest of the number is a convenient 
multiple of it. In 84, 80 is 20 X 4; in 123, 
120 is 40 X 3; in 186, 180 is 30 X 6. 

The way to break down these numbers, 
then, is to decrease them to a lower mul- 
tiple of 10. To multiply 84 X 234: 



4 x 234 = 
+ 80 X 234 (20 X 936) = 

84 X 234 = 



936 
+ 18720 

19656 



This commences to look somewhat like 
conventional multiplication— which, when 
you stop to think about it, also "breaks 
down" 84 into 4 + 80, by using the digits 
4 and 8 in turn. Note that our way is 
simpler, however. For 4 and the high digit 
8, we have substituted an easier pair, 4 
and a low 2. (It was to do this, that the 
smaller term was computed first.) 

We have a further advantage when we 
come to a three-digit number of this kind, 
like 186. Our way reduces the rows of 
figures to be added, from three to two. 
To multiply 186 X 368: 



6 x 368 



2208 



+ 1 80 x 368 (30 x 2208) = j + 66240 
186 X 368 =| 68448 

Numbers of this type are multiples of 
21, of 31, of 41, and of other numbers end- 
ing in 1. Their "plus-type" breakdowns 
are the counterparts of the "minus-type" 
breakdowns we used for multiples of num- 
bers ending in 9. 

The obvious possibility of breaking 
down 21 itself to 20 + 1, 31 to 30 + 1, or 
41 to 40 + 1 has gone unmentioned, be- 
cause that is substantially the way we mul- 
tiply by them conventionally; here, we 
are concerned only with short cuts. (Simi- 
larly outside our scope are many other 
conventional "breakdowns," as of 11 to 
10 + 1, 12 to 10 + 2, 23 to 20 + 3.) 

How to extend these short cuts to 
many more numbers 

You break down 135 just as you do 35, 
with 100 added: 100 + 25 + 10. The num- 



ber 497, after the fashion of 97, becomes 
500 — 3. Similarly, short cuts for other 
numbers already given can be extended to 
numbers that are higher by 100, or several 
hundred, or 1000. 

Numbers ending in zeros, of course, 
break down just like their counterparts 
without the zeros: 180, as 200, less 1/10; 
4980, as 5000 - 20. 

And, should a prospective multiplier 
just miss ideally fitting one of these short 
cuts, go right ahead and use the short cut 
anyway— simply tacking the "leftover" 
term on the end of the breakdown. You 
will find examples below. 

How to break down miscellaneous 
numbers of three figures or more 

While it would be impossible here to 
tell in detail how to deal with every num- 
ber amenable to the Breakdown Method, 
the following sample of recommended 
breakdowns should serve as a guide: 

128 = 100 + 25 + 3 

165 = 100 + 50 + 15 (Multiply by 100 
+ 50; add 1/10 of result) 

185 = 200 - 15 

288 = 300- 12 (Multiply by 300; sub- 
tract 4/100 of result) 

342 = 300 + 30 + 12 (Multiply by 300; 

add 1/10, and 4/100, of result) 

389 = 400 - 11 

436 = 400 + 40 - 4 (Multiply by 400; 

add 1/10, and subtract 1/100, 
of result) 

576 = 600 - 24 (Multiply by 600; sub- 
tract 4/100 of result) 

1150 = 1000 + 100 + 50 

1278 = 1000 + 250 + 25 + 3 

2483 = 2000 + 400 (2/10 of 2000) + 80 
(2/10 of 400) + 3 

3267 = 3000 + 300 - 33 (Multiply by 
3000; add 1/10 of result; sub- 
tract 1/100 of new result) 

TRY-IT- YOURSELF PROBLEMS 
Mental: 

Compute the amount of wages due a 
workman for 39 hours at $1.24 an hour. 

Ans. $48.36 

What is 49 pounds of antimony worth, 
to the nearest cent, at a market quotation 
of $0.1612 per pound? Ans. $7.90 

Find 51% of $82.30, to the nearest cent. 

Ans. $41.97 

How much is 45 times 78 cents? 

Ans. $35.10 
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Written: 

How many nails, of which 876 weigh a 
pound, will there be in a keg with a net 
weight of 79 pounds? Ans. 69,204 

Compute the weight of 172 cubic feet of 
dry elm wood, averaging 35 pounds per 
cubic foot. Ans. 6,020 pounds 

The net weight of a bottle of a cosmetic 
product is 18 ounces. How many ounces 
will be needed to fill one gross of these 

bottles? Ans. 2,592 ounces 

A contractor completes a job in 28 work- 
ing days. His labor cost was $18 a day. 
What did he pay out in labor? Ans. $504 

A manufacturer receives an order for 
536 boxes, each requiring 27 square feet 
of lumber. How much lumber will be 
needed? Ans. 14,472 square feet 

At 36 cents per yard, what will 734 
yards of plastic film cost? Ans. $264.24 

A bushel basket of plums weighs 57 
pounds. How much will 73 baskets weigh? 

Ans. 4,161 pounds 

Compute the number of yards in 84 
pounds of typewriter fabric, of which there 
are 5.06 yards to the pound. 

Ans. 425.04 yards 

The "Double-and- 
Halve" Method 

ONE of the most helpful short cuts may 
be called the "Double-and-Halve" 
Method. It is a simple little trick, and the 
wonder is that so many businessmen with 
a mathematical background never think of 
using it. 

Its principle is that when the two num- 
bers in a multiplication problem are mul- 
tiplied and divided, respectively, by the 
same value, the product is unchanged. 

Examples will show how many problems 
can easily be computed mentally, and oth- 
ers with a minimum of pencil-and-paper 
work, by this uncommonly used method. 

Multiplying mentally by 14 and other 
low, two-figure even numbers 

To compute 14 X 35, the multiplier 14 
is halved and 35 is doubled. This changes 
the problem to 7 X 70; and you know at 
once that the answer is 490. 
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Change 18 X 54 y 2 to 9 X 109 and you 
see, without any need to put pencil to 
paper, that the answer is 981. (Here is a 
rival method to the one described earlier 
for multiplying by 18.) 

The whole "secret" of this method is 
that it converts a two-digit multiplier to 
a single digit; and it is easier to multiply 
by one digit than by two. 

How to multiply mentally by 4, 8, 
and other powers of 2 

When pencil and paper are not at hand, 
here is a way to multiply mentally by 4, 
8, or 16: Double the number to be multi- 
plied, as many times as the multiplier can 
be divided by 2. 

Since 4 contains 2 twice, 4 X 73 can 
be calculated this way: "Twice 73 equals 
146, and twice 146 equals 292." 

If the multiplier is 8, instead of 4, you 
continue: "Twice 292 equals 584." 

A problem like 16 X 65 can be done 
mentally by changing it successively to 
8 X 130, 4 X 260, twice 520— and you have 
your answer, 1040. 

Multiplying mentally 
by higher numbers 

The term "Double-and-Halve" was 
chosen as descriptive, because the num- 
bers of a problem may be changed most 
easily in this ratio. But this method is not 
limited to using the value 2. 

If a multiplier is divisible by 3 or 4, 
multiplying and dividing by one of these 
values (instead of 2) will reduce a higher 
number to one digit, and often permit 
solving the problem mentally. 

Using the value 3, for example, the 
problem 27 X 17 can be changed to 9 X 
51; and the answer, 459, is evident. 

To multiply by 140, 180, or 270, the 
only difference is that you would use the 
value 20 or 30, instead of 2 or 3. Thus 
(using 20), 140 X 35 becomes 7 X 700, 
and the answer is 4900. 

Paper -and-pencil short cuts 
by factoring a multiplier 

Factoring a multiplier means splitting 
it into parts, called factors, of which it is 
the product. Multiplying a number by one 
factor, and the result by the remaining fac- 



o 



tor, gives the same answer as if the original 
multiplier were used. 

You have already seen how simple it 
can be, for that is what we have just been 
doing; the "Double-and-Halve" Method 
actually amounts to a speedy mental way 
of factoring. Thus when we halved 14, in 
the problem 14 X 35, we were really chang- 
ing 14 into 2x7. Doubling 35 was multi- 
plying it by the 2. Then all that was left, to 
multiply by, was the 7. 

Even when it is not mentally feasible 
to change both numbers at once, and get 
done with one of the factors at the outset 
in this sleight-of-hand fashion, factoring 
still is a useful short cut. 

In paper-and-pencil factoring, you split 
a multiplier into a pair of factors, and mul- 
tiply by each in turn. Which factor you 
use first does not affect the result, and can 
suit your convenience. For example, the 
most convenient factors of 32 are 8 and 4; 
of 56, 8 and 7; of 64, 8 and 8. To multiply 
374 by 32, comparing this way with the 
conventional way: 



Conventional 

374 

X 32 



By Factoring 
374 



748 
1122 

11968 



2992 
_X 4 

11968 



Note that multiplying by factors elimi- 
nates the operation of adding. 

How to multiply mentally by 

2V2, 3V2, 4V2, or 5V4 

The mental "Double-and-Halve" Meth- 
od can be applied in an alternate way: 
Instead of doubling the multiplicand (the 
number to be multiplied) , and halving the 
multiplier, we can double the multiplier 
and halve the multiplicand. 

To compute 2 l / 2 X 62 mentally, all you 
need do is double 2 l / 2 and halve 62. With 
practically no effort you see that 5 times 
31 equals 155. The same procedure aids in 
multiplying by 3Y 2 , 4 l / 2 , or 5Y 2 . 

(Again, the value used need not be lim- 
ited to 2. Using 4 would conveniently 
change the problem 2y 2 X 440 to 10 X 
110.) 



Another good use for this alternate ver- 
sion of the "Double-and-Halve" Method 



is in multiplying by whole numbers that 
are simple fractions of 10 or 100. 

Our short cuts for multiplying by 5, 25, 
and 50, given in the opening chapter, 
apply this technique. To multiply by 5 we 
change it to 10/2; then, multiply by 10 
and divide by 2. The order does not 
matter. If the multiplicand is an even 
number, you can just as well divide it by 
2 first, and then multiply by 10; which 
exactly duplicates the "double-and-halv- 
ing" procedure just described. 

This completes the gamut of ways in 
which we can simplify a multiplier. It can 
be changed into a pair of numbers of which 
it is the sum, the difference, or the product; 
or, as we now see, the quotient (as 5 is, of 
10 divided by 2). 

TRY-IT- YOURSELF PROBLEMS 
Mental: 

A merchant plans an advertising cam- 
paign using 1,400 booklets at a cost of $6 
per 100. Using the "Double-and-Halve" 
Method, and taking no more than two 
seconds, compute the total cost of the 

booklets. Ans. $84 

What will 8 chairs cost, at $12.65 each? 

Ans. $101.20 

Gun metal, a soft bronze, contains 16 
parts of copper to 1 of tin. How many parts 
of copper would be used with 23 parts of 
tin to make this metal? 

Ans. 368 parts of copper 

A furrier receives a shipment of 17 
pounds of skins, of which there are 18 to 
the pound. How many skins were received? 

Ans. 306 skins 

A ship can be loaded at the rate of 140 
tons an hour. How many tons can be 
loaded in 32y 2 hours? Ans. 4,550 tons 

A group of anglers catch 42 codfish 
which have an average weight of 4\/ 2 
pounds. Find in two seconds the weight 
of the entire catch. Ans. 1 89 pounds 

Written: 

If drums of calcium chloride require 8.7 
cubic feet of space apiece, how much space 
will be occupied by 32 drums? 

Ans. 278.4 cubic feet 

What would it cost to have 73 dozen 
belts sewn, at 56 cents per dozen? 

Ans. $40.88 

A pump delivers 18Vs gallons of wa- 
ter per stroke. How many gallons will it 
deliver in 64 strokes? Ans. 1,160 gallons 



CONTINUED 
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More Short Cuts 
in Multiplication 

IF YOU had to multiply 34 by 6, would 
you write down 34 and 6 and then 
set down 4, carry 2, and so on? Consider 
this simpler way: 

How to multiply mentally 
by a single figure 

Think of 34 as 30 plus 4. Multiply these 
separately by 6 and add the products, 
doing this mentally, from left to right. Six 
times 30 equals 180; 6 times 4 equals 24; 
180 plus 24 equals 204. 

Three-figure numbers are multiplied as 
easily. You would compute 7 X 128, men- 
tally, thus: 7 times 100 equals 700, 7 times 
20 equals 140, and 700 plus 140 equals 840; 
7 times 8 equals 56; and 840 plus 56 equals 
896. All you need actually say to yourself 
as you do this is : "700, plus 140 equals 840, 
plus 56 equals 896." 

In mental multiplication it often is use- 
ful to think of the multiplicand in this 
way— not as a single number, but as so 
many hundreds, plus so many tens, plus 
so many ones. Actually, this "natural 
breakdown" of a number is just what its 
digits really mean. 

Multiplying by 11 at sight 

Even for as easy a task as multiplying 
by 11, there is a dazzling short cut, when 
the multiplicand has but two figures and 
their sum does not exceed 9: 

Simply set down the multiplicand, leav- 
ing a little space between the two figures. 
Insert their sum in the space. Thus 43 
multiplied by 11 equals 473; 70 multiplied 
by 11 equals 770. By picturing this pro- 
cedure in your mind's eye, you can do it 
mentally in a flash. Half of the 90 two- 
figure numbers can be multiplied by 11 
this way. 

(The sum of the others' two figures 
ranges from 10 to 18, and what to do here 
is almost obvious: Put the last figure in 
the space, and add the 1 to the left-hand 
figure of the multiplicand. Thus the two 
figures of 57 add to 12; put the 2 between 
5 and 7, add 1 to the 5, and you have 627 
or 11 X 57.) 

To multiply a three-figure number by 
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11: Multiply its last two figures by 11 as 
just described; and add 11 times the hun- 
dreds digit, considered as hundreds. Thus 
11 times 834 equals 374 plus 8800, or 9174. 

How to square, or multiply by 
itself, any two-figure number 

Square the tens digit and consider the 
result as hundreds. Add the square of the 
units digit. Then add 20 times the product 
of the tens digit times the units digit. To 
square 79: 

7 x 7 x 100 = i 4900 
9x9 = \ 81 

7 x 9 x 20 = j 1260 

79 X 79 = i 6241 

How to square mentally a number 
ending in 5 

Disregard the units digit 5. Multiply 
the rest of the number times 1 more than 
itself, and consider the result as hundreds. 
Then add 25, the square of 5. For example, 
to square 65 mentally: 

6 x 7 x 100 = ! 4200 
5x5 j 25 

65 x 65 =| 4225 

To square a number ending in 50 or 500, 
omit the final zeros, and proceed exactly 
as above. To the result, append twice as 
many zeros as the original number had. 
Thus, 650 X 650 = 422500. 

Coins help to visualize numbers 

Often it helps to solve problems about 
money, mentally, if you think of numbers 
in terms of actual coins: quarters, dimes, 
nickels, pennies. 

You could compute, say, 80 times 28 
cents this way: 80 quarters are $20; 80 
times 3 cents is $2.40; total, $22.40. 

Whenever switching a tag like "cents" 
from one number to the other would help, 
you need not hesitate a moment to do it. 
How much is 25 times 34 cents? It is pre- 
cisely the same as 34 times 25 cents: 34 
quarters, or $8.50. 

Choosing a multiplier 

In every multiplication problem, you 
can choose either number for the multi- 
plier, and multiply the other by it. 



Copy 



Habitually, people multiply the bigger 
number by the smaller one. Since it is 
easier to multiply by one digit than two, 
and by two than three, this is usually the 
right way. But there are exceptions, even 
in conventional multiplication: 

It is better to multiply 87 by 344 than 
344 by 87. Note the repeated 4 in 344; you 
need multiply by 4 only once, using the 
result over again. So 344 has as few digits 
to multiply by as 87; and they are lower, 
easier digits. 

Ones and zeros are effortless, really re- 
quiring no multiplication at all. So you 
would multiply 45 by 111, instead of 111 
by 45; and 17 by 300 (actually multiply- 
ing 17 by 3, and adding two zeros to the 
result) , rather than 300 by 17. 

When our short cuts enter the situation, 
a number thus simplified naturally be- 
comes the preferred multiplier, for reasons 
already made clear. And here, having the 
choice of using either number for the 



multiplier takes on a special significance: 
We have two opportunities to find a 
short cut for every problem in multiplica- 
tion. If one of its numbers resists our 
methods, we can turn to the other and get 
a second chance, which greatly improves 
our prospect of success. 

TRY-IT- YOURSELF PROBLEMS 
Mental: 

What will 6 shirts cost, at $3.43 each? 

Ans. $20.58 

A bundle of galvanized pipe weighs 123 
pounds. How much will 7 bundles weigh? 

Ans. 861 pounds 

If a cow gives an average of 23 pounds 
of milk daily, how much milk will it give 

in 11 days? Ans. 253 pounds 

Compute the area of a room measuring 

25 by 25 feet. Ans. 625 square feet 

Written: 

Compute the area of a square whose 

Sides measure 67 feet. Ans. 4,489 square feef 



SHORT CUTS IN ADDITION 

Addition is the simplest of everyday mathematical operations. 
Beyond some hints on adding mentally, the following chapter 
will be devoted to aids for avoiding errors in addition. 



New Ways to 
Add Numbers 

WHAT makes mental addition diffi- 
cult for some is the "carrying" part. 
The need for carrying is eliminated if you 
add from left to right: 

Mental addition without 
carrying 

To add 234 to 3163 mentally, first add 
200; then, 30; and, lastly, 4. These three 
simple steps successively give the partial 
totals 3363, and 3393; and the final total 
of 3397. 

In adding 342 to 7847 mentally, this 
procedure gives the partial sums 8147 
(7847 + 300) , 8187 ( 8147 + 40) , and the 
final total 8189. 

To add numbers ending in 7, 8, or 9, 
mentally, it is sometimes convenient to 
increase the value of the last digit to 10; 
and, after adding, to subtract the value 
by which the original number was in- 
creased. To add 84 and 99, say: "84 plus 



100 equals 184, minus 1 equals 183." To 
add 136 and 68, say: "136 plus 70 equals 
206, minus 2 equals 204." 

The last procedure will be found useful 
when the sum of the units digits is 10 or 
more, as in the examples given. It is need- 
less if this sum is less than 10: In adding 
358 to 241, there would be no point in 
changing 358 to 360. 

Adding by the Two-Line Method 

Many of us have been exasperated by 
the variety of answers obtained in adding 
long columns of figures, or a series of num- 
bers running into six or more figures. 

A paper-and-pencil method of addition 
which may be called the Two-Line 
Method makes it possible to go over a 
particular column once more, without hav- 
ing to start all over again. 

Each column is added separately. The 
units figure of the total goes directly under 
the figures added. The tens figure, instead 
of being carried, goes on a separate line 
below, one space to the left. When every 
column has thus been totaled, adding the 
two lines of figures gives the answer. 
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Here is the way this procedure looks, 
after adding the first column; after adding 
all the columns; and after adding the two- 
line subtotals: 

$6235.18 $6235.18 $6235.18 

473.56 473.56 473.56 

1920.71 1920.71 1920.71 

4364.16 4364.16 4364.16 



1882 41 
11111 2 



1882 41 
11111 2 



$12993.61 

If any column added up to less than 10, 
you would put a zero at the corresponding 
place in the second line. 

Adding by the "Angular" Method 

In this method, the sum of each column 
has a line to itself; and the subtotals form 
an "angle" with the answer. 

The columns may be added either in 
conventional right-to-left order, or from 
left to right. Here is an example of the 
same problem, done both ways: 



428 


428 


743 


743 


285 


285 


176 


176 


22 


14 


21 


21 


14 


22 


1632 


1632 



By dispensing with carrying during the 



adding of the columns, both the Angular 
Method and the Two-Line Method elimi- 
nate time-wasting errors occurring that 
way. So in the long run these aids, too, 
may prove to be short cuts over con- 
ventional procedure. 

TRY-IT- YOURSELF PROBLEMS 
Mental: 

Add the following pairs of numbers: 
572 and 216. Ans. 788 

613 and 324. Ans. 937 

735 and 152. Ans. 887 

944 and 361. Ans. 1,305 

245 and 57. Ans. 302 

$14.75 and $3.42. Ans. $18.17 
$12.66 and $5.48. Ans. $18.14 

Written: 

Add by the Two-Line Method: 
$2,612.15, $923.81, $1,617.57, 

$2,328. 18. Ans. $7,481 .71 

$7,109.23, $218.14, $3,106.27, 

$1,934.85, $2,075.63. Ans. $14,444.12 

Add by the Angular Method, and 
check your answers by the Two-Line 
Method: 

$1.89, $3.42, $5.86, $8.27. Ans. $19.44 
$52.60, $84.73, $91.26, $15.92. 

Ans. $244.51 

$102.46, $273.91, $91.82, $146.73, 

$51.20. Ans. $666.12 



SHORT CUTS IN SUBTRACTION 

Subtraction, like addition, is a comparatively simple 

operation. Therefore the only unconventional 

method of subtraction offered here will be a mental one. 



How to Subtract 
Mentally 

SUPPOSE you made a $2.95 purchase 
and paid with a ten-dollar bill. You 
doubtless would have no difficulty in calcu- 
lating mentally just how much change 
to expect; you would subtract $3 from $10, 
and add 5 cents to the difference. It is 
really very simple. 

Yet many find it difficult to subtract 43 
cents from 97 cents mentally. 

134 POPULAR SCIENCE JANUARY 1961 



Subtracting two-figure numbers. A very 
practical procedure is to increase the num- 
ber to be subtracted, mentally, to the near- 
est multiple of 10; and to increase the 
other number by the same amount. This 
changes the foregoing problem— 97 cents 
minus 43 cents— to $1.04 minus 50 cents. 
You know instantly that the answer is 54 
cents. 

Subtracting three-figure numbers. In 

subtracting 348 from 624 it is more prac- 
tical to increase the number to be sub- 



Copyri< 



tracted, 348, to the nearest 100. Thus it 
becomes 400; and 624 (likewise increased 
by 52) becomes 676. You see at a glance 
that 400 from 676 leaves 276. 

Subtracting four-figure numbers. Solv- 
ing the problem 6420 minus 5865 may take 
just a little more effort. Here you increase 
the number to be subtracted, 5865, to 
6000. Since you have added 135 to 5865, 
you must also add 135 to 6420. The prob- 
lem has thus been changed to 6555 minus 
6000. And without further thought you 
know that the answer is 555. 

The principle of this method, of course, 
is based on the fact that it is easier to add 
than to subtract. 



TRY-IT- YOURSELF PROBLEMS 
Mental: 

The horsepower range of a heavy-duty 
diesel engine is from I6V2 to 55. By how 
much does the latter exceed the former? 

Ans. 38 Va horsepower 

A cubic foot of Portland cement weighs 
183 pounds. A cubic foot of concrete 
weighs 144 pounds. What is the difference 

in Weight per cubic foot? Ans. 39 pounds 

How much more water does a 365,000- 
gallon tank hold, than a 328,000-gallon 
tank? Ans. 37,000 gallons 

A home was bought for $29,750, and 
sold for $33,500. How much profit was 
made on the sale? Ans. $3,750 



SHORT CUTS IN DIVISION 

Division can often be as simple as multiplication. Many 
difficult-looking problems can be solved with fascinating ease 
and speed— quite often, without recourse to pencil and paper. 



The "Double-and- 
Double" Method 

JUST as it saved effort to change a mul- 
tiplier into simpler form, so division 
can be made easier by simplifying a divisor 
(the number by which the other, called 
the dividend, is to be divided). 

While we cannot break down a divisor 
into the sum or difference of two numbers 
(as we did a multiplier, by the Breakdown 
Method), we can apply counterparts of 
the short-cut techniques of our "Double- 
and-Halve" Method of multiplying. 

In division, the result will be unchanged 
if we double both the divisor and the divi- 
dend; or if we multiply or divide them 
both by the same number, whatever it may 
be. This is the principle of the "Double- 
and-Double" Method now to be consid- 
ered. 

How to divide quickly by 
5, 15, and 35 

To divide by any of these numbers, 
double both the dividend and divisor and 
proceed, as illustrated in the examples 
given below: 

5. To divide 175 by 5: 

350 (twice 175) -r- 10 (twice 5) = 35 



15. To divide 135 by 15: 

270 (twice 135) + 30 (twice 15) = 

27 -5- 3 = 9 

35. To divide 420 by 35: 

840 (twice 420) -=- 70 (twice 35) = 
84 - 7 = 12 

In these examples, to show the proced- 
ure most simply, the dividend was ex- 
actly divisible by the divisor. If it is not, 
the technique works just as well. To divide 
138 by 15, you would likewise double the 
dividend and divisor, and have: 276 -r 
30 = 27.6 + 3 = 9.2. 

Here we have applied the "magic of the 
tens" to make dividing easier, by convert- 
ing 5 into 10, and 15 and 35 into multiples 
of 10. The two-digit divisor 15 or 35 be- 
comes a single-digit divisor, 30 or 70; and 
it is easier to divide by one digit than two. 

Dividing by 25, 75, and other numbers 
ending in 5 and 50 

The same principle is applied, some- 
times with appropriate variations, to di- 
vide by other numbers ending in 5: 

25. Doubling 25 gives a one-digit number, 
50; but by doubling it again we get a still 
easier divisor, 100. So, to divide by 25, you 
would multiply dividend and divisor by 4 
and proceed. 
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75. Twice 75 is 150; but doubling it once 
more gives a one-digit divisor, 300. So 
here, again, you multiply dividend and di- 
visor by 4. Thus the problem 1200 -f- 75 
becomes one you can work mentally: 
4800 300, or 48 -r- 3, which equals 16. 
Three-digit numbers ending in 5. Many 
of these, when doubled, become two-digit 
numbers: Twice 135 is 270, twice 165 is 
330. And it is obviously easier to divide 
by 270 or 330 than by 135 or 165. 

If a number ends in 50 instead of 5, it 
does not make a bit of difference. The di- 
visor 350 can be as conveniently changed 
to 700, as 35 to 70. 

TRY-IT- YOURSELF PROBLEMS 
Mental: 

Mince meat is put up in 5-pound wood 
pails. How many pails will 3,400 pounds 
of mince meat fill? Ans. 680 pails 

How many 5-ounce packages can be 
filled from 2,000 pounds of dehydrated 

eggs? Ans. 6,400 packages 

A trailer body for frozen products re- 
quires 250 pounds of dry ice for each day 
in transit. For how many days will 4,250 

pounds Of dry ice Suffice? Ans. 17 days 

How long would it take to dust 8,400 
acres by airplane, at the rate of 350 acres 

per hour? Ans. 24 hours 

Written: 

If it takes 15 squares of shingles to roof 
a house, how many houses can be roofed 
with 435 squares of shingles? 

Ans. 29 houses 

How many cases, each of 35-pound net 
weight, can be filled from 2,695 pounds of 

frozen eggs? Ans. 77 cases 

How many bars of elctrolytic copper, 
weighing 135 pounds apiece, would total 
2,835 pounds in weight? Ans. 21 bars 

It costs a manufacturer $416.25 to as- 
semble 185 units. How much is that per 

Unit? Ans. $2.25 



The "Double-and-Double" Method of 
dividing, like the "Double-and-Halve" 
Method of multiplying, has alternate ver- 
sions. 

As applied in the chapter just con- 
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eluded, the procedure has the effect of 
transforming a divisor into a pair of num- 
bers of which it is the quotient; for ex- 
ample, 5 into 10 -r 2. 

In the following chapter, a variation of 
the method amounts to changing a divisor 
into a pair of numbers, or factors, of which 
it is the product. 

"Halve-and-Halve" 
Division 

THIS alternate version of the "Double- 
and-Double" Method uses the princi- 
ple that it is often helpful to divide, in- 
stead of multiply, a dividend and divisor 
by 2 (or 4, or some other number). 

Dividing by 14 and other low, 
two-figure even numbers 

The labor of dividing any even number 
by another can be reduced by first halving 
both the dividend and divisor. The ease of 
dividing any number by 2 mentally makes 
this a valuable technique. It is especially 
advantageous with divisors like 14, 16, 
and 18, which become a single digit when 
halved. 

To divide 56 by 14, you need but re- 
state the problem as 28 -r- 7 to see instantly 
that the answer is 4. You can divide 128 
by 16 mentally and effortlessly by chang- 
ing the problem to 64 -f- 8. 

Similarly, to divide 3114 by 18: 1557 
(i/ 2 of 3114) + 9 (i/ 2 of 18) = 173. 

To divide by 20 it is necessary only to 
halve 1/10 of the dividend. Thus 2460 -r 
20 = 246 -~ 2 = 123; and 187 20 = 18.7 

2 = 9.35. 

How to divide mentally by 4, 8, 
and other powers of 2 

Earlier we saw how to multiply men- 
tally by a power of 2. Now we reverse the 
procedure: 

To divide 72 by 4 mentally, you say to 
yourself: "72 divided by 4, equals 36 di- 
vided by 2, equals 18." 

If you were to divide 288 by 64, you 
would start off, "288 divided by 64, equals 
144 divided by 32," and so on. You can 
divide mentally by powers of 2 at least 
as high as 128 in this way. 
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How to divide quickly by 
various factorable numbers 

In effect we have just been factoring a 
divisor into 2 and another number, and 
dividing by each factor in turn. We are not 
restricted to factors including 2. 

The divisor 24 (like the multiplier 24) 
can be factored into 3 and 8, or 4 and 6, 
as well as 2 and 12. To divide 4488 by 24, 
using the factors 4 and 6: 

4488 -T- 24 = 1122 -4- 6 = 187 

Other numbers, such as 32, 52, 56, and 
64, likewise may be factored as divisors 
just as they would be as multipliers. Ex- 
ample: Compute the weekly salary (to the 
nearest cent) of an employee earning $200 
a month. Solution: $200 per month equals 
$2400 per year, or per 52 weeks; $2400 
-r- 52 = $600 -s- 13 = $46.15. (Here, 52 
was factored into 4 x 13, and $2400 was 
divided successively by 4 and 13.) 

How to divide when problems 
involve large numbers 

We have seen how easy it is to divide 
by factorable two-figure numbers, espe- 
cially if the dividend is also divisible by 
one of the factors; while not essential, this 
is an added advantage. 

Now let us see how the principle can be 
applied to larger numbers. 

First we need ways to tell, for example, 
whether 38908 is divisible by 4, or whether 
78435 is divisible by 9. The following hints 
offer just such a guide: 

A number is divisible by: 

3, if the sum of its digits is divisible 
by 3. 

4 f if its last two figures are zeros, or 
form a number divisible by 4 (like 24). 

5, if its last figure is zero or 5. 

6, if it is an even number, and the 
sum of its digits is divisible by 3. 

8, if its last three figures form a num- 
ber divisible by 8 (like 144). 

9, if the sum of its digits is divisible 
by 9. 

11, if the difference between the sum 
of the figures in the even places, and the 
sum of the figures in the odd places, is zero 
or 11. 

Now to try it. To divide 38908 by 284: 
We see at once that 284 is divisible by 
4. Is 38908, also? Since it ends in 08, which 
is divisible by 4, we know that it is. 



So we can simplify our problem to : 9727 
0/4 of 38908) + 71 0/4 of 284). See how 
effortless it is to complete this, compared 
to dividing 38908 by 284: 

Original problem Simplified problem 



137 137 

284 ) 38908 71) 9727 

284 71 

1050 262 

852 213 

1988 "497 
1988 497 



If our problem were to divide 82604 by 
428, dividing both by 4 would simplify it 
to 20651 -r 107. What better figures can 
you wish for, in a divisor, than 1 or 0? 
And, with judicious factoring, such things 
can often be brought about by design. 
Here is a case in point: 

Consider the problem 78435 -r 945. 
Since each number ends in 5, we know 
that both are divisible by 5, and we could 
shorten the computation by dividing 
them by that number. However: 

A quick glance also tells us that 945 
is divisible by 9, which would give us the 
very desirable divisor 105. To see whether 
78435 is divisible by 9, too, all we need do 
is to see whether the sum of its digits is 
divisible by 9. We find that it is. So our 
problem is simplified to: 8715 (1/9 of 
78435) divided by 105 (1/9 of 945). And 
here is all that is left to do: 
83 

105 ) 8715 
840 

315 
315 

TRY-IT-YOURSELF PROBLEMS 
Mental: 

(Write down no more than the answers) 
How many gallons of vinegar will fill 
372 quart bottles? Ans. 93 gallons 

A research engineer put in 32 hours on 
an assignment for which he received a 
fee of $280. How much did that average 
per hour? Ans. $8.75 

Compute the number of bushels in 1,344 
dry pints. (One bushel equals 64 dry 
pints.) Ans. 21 bushels 

How many cords of wood are contained 
in 1,408 cubic feet? (One cord of wood 
equals 128 cubic feet.) Ans. 11 cords 
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Written: 

A roll of fabric weighs 14 pounds. How 
many such rolls does a shipment of 252 
pounds contain? Ans. 18 rolls 

An oil refinery is reported to be produc- 
ing 170,000 barrels, or 24,000 tons, of oil 
per day. By these figures, how many bar- 
rels of oil equal a ton? (Hint: Factor 24 

into 2 and 12. ) Ans. 7-1/12 barrels 

If 32 gallons of sugar-maple sap will 
make one gallon of syrup, how much syrup 
can be obtained from 544 gallons of sap? 

Ans. 17 gallons 



What amount (to the nearest cent) is 
earned weekly by an employee whose 
yearly salary is $3,420? Ans. $65.77 

A contractor needs 1,000 square feet 
of insulation tile, which is obtainable only 
in full cartons of 64 square feet each. How 
many cartons should he order? 

Ans. 16 cartons 

How long, to the nearest minute, would 
it take to handle 45,000 yards of material 
on a warping machine at a speed of 918 
yards a minute? (Hint: Note that 918 
and 45,000 are both divisible by 9.) 

Ans. 49 minutes 



CHOOSING AND USING SHORT CUTS 

Now, in conclusion, an overall look at the short cuts that have 
been presented here: 



WE HAVE seen the almost endless 
ways in which the numbers of a prob- 
lem can be manipulated. Viewed for the 
first time, it may seem a bewildering va- 
riety; and you may wonder how you are 
to tell, in any given case, which short cut 
to try. 

Actually this is simple enough. Even 
in a brief glance at a problem, it is per- 
fectly possible to determine systematically 
whether you can use a short cut and what 
kind to use. 

How to do it may be seen from the 
principles already presented: 

Planning to multiply. Given a problem 
in multiplication, for example: Either 
number, you remember, can be used as the 
multiplier. Mentally you try raising or 
lowering each one to a nearby round num- 
ber. Can either be changed, by adding or 
subtracting a very small or easy-to-use 
number, into a neighboring multiple of 10? 
Or of 25, or 100? If so, the Breakdown 
Method may be promising. 

Or, looking again at the numbers, can 
either be factored into simpler ones— a 
possibility that may already have made 
itself obvious? If so, the "Double-and- 
Halve" Method can come into play. 

Planning to divide. Given a problem in 
division with numbers of moderate size, 
it should be possible to tell, mentally and 
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quickly: Will the problem be simplified 
if the dividend and divisor are halved? 
Or doubled? Or multiplied or divided by 
some other number than 2? If so, this will 
be the time to apply one of the versions of 
the "Double-and-Double" Method. 

In much less time than it takes to tell it, 
a suitable short cut can thus be chosen. 
With only a little practice, using the ex- 
amples in this book as a guide, you will 
soon find yourself recognizing intuitively 
the most appropriate way to deal with any 
problem. 

New power over numbers. Whenever they 
can be applied, the short cuts described 
here are unreservedly recommended, in 
preference to any other method. Moreover, 
they can serve as a quick, independent, 
and therefore excellent way of checking 
computations already made by conven- 
tional methods. 

While it is not to be imagined that these 
short cuts will replace conventional com- 
putation entirely, the range of problems 
to which they are applicable has been seen 
to be wide indeed. 

For these are not trick methods adapted 
to the exception; rather, they are suited to 
the rule. An unhurried study of them will 
enable you to enjoy a new-found power 
over numbers, and will help you to find 
the answers to thousands of different 
problems. 
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AS A SUN ROOM: Enjoy 
winter-long sun baths in 
this solar-heated, back- 
yard air house. Although 
the ultraviolet-filtering 
action of the plastic pre- 
vents tanning, by the 
same token it keeps you 
from getting a sunburn. 





AS A POOL COVER: Set 

up a portable pool inside 
the plastic dome and you 
can bathe all winter. Or 
use the same type of 
ome to enclose a per 
anent swimming pool 




PS*??--: *? 

SI 
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AS A PHOTO STUDIO: 

Soft, diffused light needs 
"y a half stop larger 
mera opening than out- 
door sunlight for beauti- 
ful portraits without hot 
spots, harsh shadows, or 
dark areas. A revolving 
stage in the dome helps 
you light your subjects 
from any angle. 



BP ; 
It* 




for $50 



By Sheldon M. Gallager 

HOW would you like to take a sun bath in your 
back yard with the snow piled high around you? 
Or have picnics in an outdoor family playroom 
that you can use all winter? Or go swimming when the 
temperature is down to freezing? Or grow colorful 
flowers the year 'round in your own greenhouse? 

You can do all these things— and more— in a plastic 
air bubble that can be put up in your back yard for 
as little as $50. The air bubble— newest, cheapest, most 
exciting way to add fun space to your home— is simply 
a dome made of thin plastic blown up like a balloon. 
A shimmering, silvery hemisphere, it looks like a giant 
plastic food bag and should— it's made of essentially the 



AS A GAME ROOM: Add a Ping-pong table, pool 
table, shuffleboard, croquet, or other games 
and you can play while the snow flies. Larger 
domes can cover a tennis or badminton court. 
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same filmy plastic material as the bags. 

The dome is supported entirely by air 
and needs no frame. It gets its remark- 
able warmth by trapping solar heat the 
same way a greenhouse does. Tempera- 
tures inside rise to as high as 80 or 90 
degrees even when it's freezing outside. 

In the dead of winter, you can sun 
yourself in a bathing suit, play outdoor 
games, or go for a swim after you've 
shoveled out the driveway. The plastic 
dome is so completely portable that you 
can set it up in the fall, store it away in 
the spring, shift it from one location to 
another, and take it with you if you 
move. 

The air house you see on this and the 
preceding page was built by Ernest 
Muehlmatt of Media, Pa. It's 13 feet 
tall and about 18 feet in diameter, pro- 
viding a floor area of 250 square feet. 
That's equivalent to adding a 14'-by-18' 
living room to your home. 

Muehlmatt, a professional florist, orig- 
inally built the air bubble as a green- 
house, but now finds it overrun on chilly 
days by neighborhood kids who like to 
play in its sunny warmth. With no sup- 
plementary heat, the inside temperature, 
he says, is always 40 to 50 degrees above 
the outside temperature, even on the 
coldest sunny days. By adding a small 
electric or oil heater, you can keep the 
dome warm at night or on cloudy days. 
Use the dome to cover a swimming pool 
and you can swim nine months out of 
the year with no extra heat, or all winter 
if you add a pool heater. 

Cost of the Muehlmatt air house: 
about $30 for 1,000 square feet of plastic, 
$2 for a junked furnace blower that sup- 
plies the air, and a few odds and ends 
that bring the total to less than $50. 

l\eu> uses for air houses. Originally 
designed as enclosures for radar installa- 
tions, air-supported structures are now 
becoming popular for giant warehouses, 
for construction-work shelters so that 
building can continue in any weather, 
for mobile shops, garages, boat-storage 
ports, schools, hospitals, and churches— 
you name it, they've done it. 

The most ingenious new use for the 
air bubble is an outdoor winter play- 
room. In the size built by Muehlmatt, 
there's ample space for a Ping-pong 
table, picnic table, lounge chairs, and 
kids' play equipment. With a larger 
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$30 worth of plastic film and 




DOME CAN'T COLLAPSE if power fails, because 
a center pole holds it up like a tent. Photo above 
was taken five minutes after blower was shut 
off; the dome is still two-thirds inflated. 




UNDERSIDE OF DOME shows how pie-slice seg- 
ments of plastic meet at the peak. Center pole, 
made of lVz" pipe, is 2' shorter than top of 
dome, serves as a handy stand for lights as 
well as an emergency support for the dome. 
Metal reflector (an old charcoal grill) fas- 
tened to top of pole keeps the pipe from tear- 
ing the plastic if the dome should collapse. 

enclosure, you could cover a tennis or 
badminton court. 

Air houses are virtually stormproof, 
too, because they are flexible and give 
under impact. In last fall's Hurricane 



a junked furnace blower built this remarkable air house 




IT'S A TROPICAL PARADISE in your own back- 
yard. Ernest Muehlmatt originally built this 
solar-heated bubble to serve as a greenhouse, 
but now finds many other surprising uses for it. 



DOUBLE-DOOR AIR LOCK keeps air from escap- 
ing from the dome as you enter and leave. It's 
merely two door frames held 5' apart by fur- 
ring strips with plastic film stapled over it. 




OLD FURNACE BLOWER, bought for $2, is driv- 
en by a Vb-hp. washing-machine motor to in- 
flate the dome. A 4" pulley on the motor and a 
10" pulley on the blower turn the blower at 
about 700 r.p.m. The piece of downspout on 
top picks up air from the blower and directs 
it at the motor to cool it. A tiny 4" blower, 
used at night, is hidden behind the main blower. 



ADJUSTABLE DAMPER, 15" square, automatically 
keeps pressure constant inside the dome. It's 
counterweighted so that falling pressure lets 
it close, while rising pressure pushes it open. 
It can also be manually tilted to increase or 
decrease ventilation. Total vent area for an 
18'-diameter dome like this should be at least 
200 sq. in., not more than 300. 



Donna, Muehlmatt's dome merely shim- 
mied a bit while shrugging off the lash- 
ing winds. Snow and sleet slide off the 
curving sides without piling up. 

You can buy ready-made air houses 



in sizes up to 150 feet long, but they're 
expensive. Prices range from $1 to $3 a 
square foot of ground area covered, 
meaning that a ready-made enclosure 
the size of Muehlmatt's could run as 



CONTINUED |4I 




high as $750. By making your own, 
you can cut the cost to a fraction of this. 

Since ultraviolet light causes plastic 
films to deteriorate, the films are made 
to filter out these rays. This has an un- 
fortunate result— you won't be able to 
acquire a suntan in an air house. How- 
ever, newer films, not yet on the market, 
may eventually permit tanning. 

How an air house works. The' ex- 
tremely light weight of the plastic— less 
than one ten- thousandth of a pound per 
square inch— is the secret of the air 
bubble. It requires only a fraction of 
an ounce of air pressure to keep the 
bubble inflated against normal atmos- 
pheric pressure outside. In fact, the dif- 
ference in pressure inside and out is so 
slight that it's less than the difference 
you feel during daily weather changes 
or in going from the top to the bottom 
of a tall building. 

Almost any small blower— even a hair 
dryer or vacuum cleaner— will inflate the 
dome. It's best, however, to use a blower 
that's designed for continuous duty. The 
blower must also have enough excess 
capacity so that some of the air can be 
continually leaked out for ventilation. 

Muehlmatt uses a 12" blower from a 



warm-air heating system during the day 
because a large volume of air is needed— 
not to hold the dome up, but to keep 
it from getting too hot inside. At night, 
he switches over to a tiny 4" fan 
scrounged from an automobile heater. 
This supplies plenty of air to support 
the dome but with less ventilation, which 
also helps to keep the dome warmer. On 
very cold nights, he fires up a small oil 
heater to take the chill off. 

Both the 12" and 4" blowers have been 
running constantly, a half-day each, 
since last spring with no trouble. The 
intake ports are mounted in a common 
frame that's set into the side of the 
dome with the plastic stapled around the 
edges. For added warmth, you can buy 
a combination blower that includes an 
electric heating element to warm the air 
before it enters the dome. The blower 
can also be run without the heater when 
you don't need it. 

Controlling the airflow. A self-bal- 
ancing vent in the side of the dome auto- 
matically controls the flow of air. A 
counterweighted damper closes as the 
pressure falls and opens as it rises, keep- 
ing the dome at a constant pressure. 

[Continued on page 278] 
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30° OUTSIDE— 80° INSIDE: This air-bubble "hothouse" 
makes a cozy winter playroom for kids — or grownups. 



Want working drawings of 
the air house shown on these 
pages? A scaled blueprint show- 
ing how the plastic sections are 
laid out and cut, and detailed 
instructions for building the en- 
closure, are available for $1 from 
Ernest Muehlmatt, Route 27, 
Media, Pa. 
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Short Cuts 
and Tips 

(=(=»C3(V1 F>f5 READERS 




Silent Warning: 

lilt Can' Happen IHIeire 

Afe hart of our safety pro- 
gram, two shop employees: 
at... this Recreation Area 
markedlllthe table: oti the ra- 
dialtom saw with a: grisly 
but effective reminder thatn 
power tools - can: be danger- 
ous. Each iinanii: had lost a 
linger as tH» result ofllami ac- 
cident on a previous job. 
Spray-paantedlll outlines: oil! 
theiir handl aire 1 abeied with 
their nicknames... and cap- 
tioned with: the warning: 
"THINK: 1 ' Other" users oil! 
the saw treat it wiiiil proper 
respect. —Homer ART. FHoMn- 
som),„,Goa$&e< Dam^JFash.,,, 




L HSJ- W BLUE 
TRIANGLES- 




Safety Desi;gm1ror Low Door 

MWr workshop has so low an iien trance 
that most folks can't gefc through wiiBHJ- 
ouil dihicking!! theiiri hleadsm 'When I ttiedll 
ttbin alert them to fhi3 danger by paint)- - 
ing the top of he casing!! bright vedyi III 
found out that people only! saw ted after 
they'd whacked into: itll By adUBkig; black;; 
and blue ( in the designinshown:) , 1 made 
my point— and I've had rjomBBDiei bumpedll 
Wleads... to doctor. - Herman Gii AWkn Jm»„ 
Morrisvillei, /V.. Y: 



.Do in 'Floy Track 
wiihiiiHIittilier" Bantis 

To keep the:: tracks for 
that;:: Christmas train, from 
pulling:: aparcfc slip rubber 
bands around the end t ies of 
adjoining sections^ Switches 
and: crossovers, which! have 
no ties, can bei seciaaredlllby 
stretching::rubber band! un- 
der:: them fromm the track 
sections atn each end. Tie 
several bands together," ii 
necessary, to get: sufficient 



Brooklyn, N. Y. 
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fl hen the TV signal leaves the tuner it 
has been converted to a fixed intermediate 
frequency (I.F.), regardless of the channel 
selected by the tuner. The I.F. amplifier, 
consisting of two to four stages, has the 
major responsibility for boosting the feeble 
incoming signal to a voltage strong enough 
to control the light on the screen. 

There can be from two to four I.F. tubes 
in your set. Most often there are three. 
I sutdly they are all of the same tube type 
and are arranged in single file, leading 
away from tuner. They are covered by metal 
shields that must always be replaced. 



By Art Margolis 

TOU amateurs are ruining the 
V/ profession. You buy an expen- 
JL sive camera and as soon as you 
can make a recognizable picture, you 
think you're a photographer." Joe Peter- 
sen was fuming about his favorite topic. 
Joe owns the photography studio next 
door and he's been processing the pic- 
tures I take to illustrate these articles. 
Ever since he found out they were for 
publication, he has been complaining 
about my "infringing" on his profession. 

CONTINUED |47 
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Faulty tubes in the horizontal -sweep circuit 




NEGATIVE PICTURE can be caused by defective 
I.F. tube, often the last one in the I.F. strip. 
Improper setting of contrast or A.G.C. control, 
or too strong a signal, are other possibilities. 



TUNABLE GHOSTS, secondary image outlines that 
come and go with fine-tuning adjustment, are 
caused inside the TV. Check shields on I.F. 
tubes. Try replacing I.F. tubes one at a time. 



As he tossed my latest batch of nega- 
tives onto the desk, I saw he was carrying 
a 17" portable TV. He hefted it onto the 
service counter, ducked under the "No 
Admittance" sign, plugged in the TV, 
and attached the antenna leads. 

As I looked up from examining my 
negs, his TV picture started to get very 
contrasty and began to weave. Then it 
turned inside out— the blacks turned white 
and the whites black, like a negative. 

Joe scratched his head and muttered 
to himself, "If that was a photo print, 
I'd say the white light had been flashed 
on when the print was half developed. I 
wonder what causes a TV to reverse." 

I answered to the back of his head, 
"Check the I.F. amplifier tubes." 

Without a sign that he had heard me, 
Joe took the back off the set, checked 
the tube-location guide pasted inside and 
plucked out the I.F. tubes— just as if 
he'd known all along what to do. 

As the signal passes through the I.F. 
strip, each tube puts out a much stronger 
signal than it received from the preced- 
ing tube. If a tiny fraction of this ampli- 
fied output finds its way back into the 
input, it is amplified again. 

One way some of the output can creep 
back into the input is through stray 
capacitance between input and output 
elements of the tube. If, by aging, this 
capacitance increases, the feedback may 
become great enough for the tube to 
oscillate. If there is strong enough oscil- 
lation, it will upset the processing of 
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the signal and even turn the picture 
inside out, as in Joe's case. 

Joe walked over to my tube rack and 
helped himself to two 3CB6s. With these 
two new tubes in the set, a sharp, clear 
picture came on, and it stayed that way. 
Joe put his TV back together and walked 
around to the other side of the counter. 

"Here Rembrandt, take out for two 
3CB6s," he said, tossing down a bill. 

"That was a pretty quick job of trou- 
ble-shooting, Joe," I said. Handing him 
his change, I added, "—for an amateur." 

The Mystery of I.F.-Strip Ghosts 

MY NEPHEW Pete, who fixed his 
first radio at the age of 10, helps 
me out at the shop occasionally. But 
now, at 17, the sparkle in a maiden's eye 
is more likely to capture his attention 
than electrons. 

Last week he phoned me an S.O.S. 
from his girl's house where he had just 
replaced the picture tube in her TV. 

"Art, could you drop in at Joan's, and 
make it casual— like it was an accident?" 
Pete was whispering so softly I could 
scarcely hear him. 

He was on the roof fiddling with the 
antenna when I arrived. He scrambled 
down, and talked me to the door. 

"Picture-tube replacement was a cinch. 
Noticed picture static when I moved the 
I.F. tubes around in the sockets. Pulled 
'em and sprayed solvent in the pin holes 
to clear out the corrosion. Brightness 
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of your set can cause any of these troubles 




WASHED-OUT PICTURE that can't be corrected 
by adjusting the contrast or A.C.C. controls 
may be due to one or more weak I.F. tubes. Try 
new tubes one at a time. And replace shields. 



and contrast are fine, but there's a bad 
ghost. Turning the antenna doesn't faze 
it. I'm stumped, Art, but I can't let Joan 
know it." 

A cute little redhead was sprawled on 
the floor in front of the TV. 

"Joan, this is my Uncle Art. He was 
passing by, saw me on the roof, and 
stopped," Pete explained. 

The smile and unexpectedly throaty 
"Hi" almost made me 17 again. 

I strolled casually over to the TV and 
twisted the fine-tuning knob. The ghost 
moved in and out. "I see you've got a 
little ghost problem," I said to Pete. 

"Yeah," he said airily, "but I'll take 
care of that with a few adjustments." 

When a ghost is not tunable, it's com- 
ing in on the antenna. If it can be tuned 
with the fine-tuning control, the spook 
is inside the set. Chances are great that 
the defect is in the I.F. strip. It's heavily 
shielded to prevent any external inter- 
ference. Metal caps cover the tubes and 
there is a metal enclosure around the 
circuitry. If any of these shields are left 
out, there can be all kinds of peculiar 
interactions among the various circuits. 

I had spotted something when I walked 
in that tipped me off. Pete would have 
known what to look for, too, if he could 
have got his mind off those big blue eyes. 

I started to leave and panic turned 
Pete's face into a mask of consternation. 
I motioned toward the corner of the room 
where Joan's little brother was playing 

[Continued on page 224] 




TOO MUCH CONTRAST and pulling indicates 
overload. If it still occurs when one side of 
antenna lead is disconnected, trouble is inside 
the set. Replace I.F. tubes one at a time. 




SNOWY PICTURE, with white flecks appearing 
all over the screen, may be due to weak I.F. 
tubes. Note if the snow has a regular-beat pat- 
tern. This is the tip-off to I.F.-caused snow. 




DARK BAND across the picture is caused by 60- 
cycle hum. A heater-to-cathode leak or short 
in any tube in the signal path will cause it. 
Replace tubes till you find the bad one. 
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Shaping; the 





Part If; Now add the fine details 
to your four-foot model of the 
nuclear-powered merchant ship 

By Henry B. Comstock 

I AST month you made a single part 
for your Savannah model— a gleam- 
.J ing-white fiber-glass hull over four 
feet long. 

This month you'll assemble an exciting 
variety of small parts. Thank the big 
Savannah for that. Because she's de- 
signed to carry a limited number of 
VIP passengers in addition to cargo, she 
sports such plush features as a swimming 
pool and an impressive row of prome- 
nade-deck windows on either flank. 

Eyelets for portholes. For a breather, 
dress up the hull before you start the 



PILOT MODEL of the Savannah was assembled 
with screws and dowels so that assemblies could 
be parted to show construction. An unforeseen 
dividend was the discovery that a removable 



superstructure. At a dime or hardware 
store, pick up an eyelet kit. Count out 
68 eyelets, lay them on wax paper, and 
spray them white with aerosol enamel. 

Next, use your Savannah plans to spot 
34 portholes on both sides of the hull. 
Drill iV' holes through the fiber-glass, 
and cement an eyelet into each. 

Tailoring hull to main deck. The de- 
sign of your pattern and mold has pro- 
duced a hull with a clean top edge, or 
"sheer line." The fiber-glass folds inward 
there, forming a l A" lip all around the 
ship. For good looks and a trim deck fit, 
fill the recess beneath the lip. 

To do it, cement strips of sheet balsa 
to the inside of the hull just below the 
lip. Make them wide enough to extend 
below the underside of the deck. Sand the 
balsa flush with the inner edge of the 
lip. Then apply three coats of sanding 

CONTINUED 

reactor deck, made for quick steam-gauge read- 
ings, and a similarly free sports deck make a 
convenient handhold for lifting the superstruc- 
ture from the hull for fueling the boiler. 
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GLUE LIFTS TOGETHER 
BEFORE DRILLING 
PORTHOLES THROUGH BOTH 



SAND TO CONTOUR 
AFTER GLUING TO 
SUPERSTRUCTURE 
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CUT LIFTS 
A.B.C.AND D 
FROM |JV 
BALSA 




Pi 



CUTOUTS IN TWO OUTE.H LIFTS 



DAVITS FOI» 
FORWARD • 
LIFEBOATS 

ROUND 
AND INSERT 
IN 




EEL 



REMOVE. HEAD 
OF BRAD 

DAVITS FOR 
MOTOR LAUNCHES 



DOWEL INTO HULL 

'/iaBOwit--, 




ANCHOK 
YELETS^-vrt^O) 




DOWEL 

V BALSA 

ANCHOR WINCH 




BALSA-WOOD SUPERSTRUCTURE is practically a must for 
stability in the water. Apart from a few tiny metal parts, 
plastic masts, and hardboard lifeboat davits, everything 
abovedeck is made of this featherweight material. Cop- 
^fpr »nd brass are used for the propeller and rudder. 




SOLDER COLLAR 
TO TUBE AFTER 
INSTALLING REAR 
RUDDER SECTION 




sealer. After each dries, smooth with fine 
sandpaper. Finally, apply two coats of 
flat-white enamel. 

Fining the main deck. The patterns 



for this three-part assembly are shown in 
last month's plans. Cut the two deck 
sections and the spacer that separates 
them from a 6"-wide strip of sheet 



A Second Way to Mold the 



ONCE you have made the mold de- 
scribed last month, you can lami- 
nate a sturdy hull for the Savannah by 
bonding layers of newspaper with water 
glass or glue. Twelve or more layers 
make a hull about tV' thick. 

Water glass is best because it remains 
slippery throughout the laminating proc- 
ess. This permits you to slide each layer 
into position and saturate it without pull- 
ing it out of place with the brush. It is 
a syrupy liquid, sold in hardware stores 
for preserving eggs and fireproofing flam- 
mable materials. 

Coat the mold with cold cream, then 
start laying in paper and brushing it over 
with water glass. Lay the larger pieces 
amidships, and fit smaller strips into the 
bow and stern. If you can't finish the 
hull in one day, it's safe to stop and 
resume the next day. 
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After removing the hull, clean off the 
cold cream with benzine, and apply a 
coat of shellac or paint, inside and out, to 



SATURATE THE FIRST STRIPS by brushing them 
with water glass, and lay them in the mold. 
Succeeding strips can be placed in the mold 
dry, then set by brushing in more water glass. 




balsa. Cement them together and apply 
the reinforcing strips that give the deck 
its underside support and sheer line. 
Then lower the unit into the hull. It will 
take a bit of custom-fitting to seat it 
properly at the bow. This involves bevel- 
ing the deck edges inward at the bottom, 
to conform to the bow curve. 

After fitting the deck, lift it out and 
scribe the plate seams as indicated in 
the plan. Finish all exposed deck sur- 
faces with sanding sealer and two coats 
of pale green enamel. 

Cabin-unit assembly. Basically, this 
consists of four blocks cut from lVs"- 
thick balsa, and a pair of sides made 
from double thicknesses of Vs" sheet 
balsa. Laminating the sides is the easy 
way to fabricate the promenade-deck win- 
dow recesses without carving or routing. 

When you shape the four blocks, 
don't taper the curved sections until these 
parts have been cemented together. Carve 
a setback just below the rim to support 
the top deck. Cut the louvers just below 
the deck with a razor blade, drill all 
portholes, and insert eyelets. Make doors 
from three-ply Bristol board. Cut a slot 
for the bridge-window visor. Cement it 
in place. 

Next, cut and join the two sections of 
each side wall. Before cementing these 



Full- Size Plans 

Are Available . . . 

For molding the hull of your model 
of the Savannah, as described in last 
month's issue of Popular Science. Send 
five dollars ($5) by money order or check 
to Henry B. Comstock. 334 North Green- 
bush Road, Blauvelt, N.Y. 



to the block assembly, drill holes and 
install porthole eyelets. 

After sealing and sanding the whole 
cabin unit, give it two coats of white 
enamel. After the second dries, paint 
decks, doors, and the promenade-deck 
window recesses pale green. Give the 
bridge window area a coat of black 
enamel. Rule white lines on strips of 
acetate to simulate sash, and cement 
these strips over the painted window 
sections. 

Smaller deck assemblies. Cut the short 
lifeboat-deck extension from Vs" balsa 
and cement it in place. Add balsa-strip 
coamings at the rear and for the stair 
wells. Seal and paint. 

The reactor observation deck and 
sports deck are built the same way. But 
these are not cemented down. By making 



Hull-from Newspapers 



seal it. Over this apply a coat of auto- 
body primer, sand smooth, and paint the 
hull white. 



Complete the paper hull just as you do 
the fiber-glass hull. See instructions in 
the main article. 



USE CLAY OR A SOFT ERASER to press the paper 
into depressions such as the hawsepipes and 
bilge keels. Lay in thin strips first to build 
up the material at these points. 



SEPARATE THE MOLD HALVES after allowing an 
overnight drying period. If necessary, pry the 
paper hull gently away from the mold, working 
from both ends. Seal the hull with shellac. 

|®V : CONTINUED 




HEART-WARMING AS A CRACKLING FIRE on the 

hearth, your Savannah can look like this when 

them removable you can get a convenient 
handhold on the entire superstructure to 
lift it off. 

Positioning the cabin unit. You're now 
ready to attach this to the main deck. 
Set the deck in the hull, blocking it to 
the correct height. Position the cabin 
unit, with its sides inserted in the de- 
pressed section of the hull's top edge. 
Mark its location on the deck and remove 
both parts; glue them together, using the 
markings as a guide. Now you can re- 
place the deck whenever you wish, and 
the cabin-unit sides will hold it at the 
correct height. 

Deck houses, hatches, docking bridge. 
These are built-up balsa assemblies. Ce- 
ment their parts together and install 



you set her on the mantlepiece this month. 
But wait until you see her under steam! 

porthole eyelets where indicated. The 
bridge fittings are brass turnings, soldered 
where necessary. Use a miniature bind- 
ing-post nut for the binnacle, a tiny 
spur-type lock washer for the wheel. 

Lifeboats and davits. Savannah has 
only four boats; two are motor launches. 
Whittle and sand to shape; then cut the 
one-piece keel and rudder parts from 
thin balsa and attach them. Jigsaw the 
davits from hardboard for strength 
and round their lower ends for pin fits 
into the boat deck. After positioning the 
davits, tap small brads into the bottoms 
of the boats, clip off their heads, and 
insert the resulting pins in holes drilled 
into the top edges of the cabin-unit sides. 

{Continued on page 220~\ 
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"ATOMIC" BASE shown in photo at left can be 
built in an evening. The ellipses are cut from 
Va" hardboard, notched and crossed around 3" 
sections of Vi" brass rod inserted in a l"-by-6"- 
by-22" hardwood base. The hull-supporting 
units are spaced 19" apart, with a third brass 
rod connecting them. Ends are bonded to Vz" 
maple turnings with epoxy glue. 



154 POPULAR SCIENCE JANUARY 1961 



Copyrighted material 



Short Cuts 
and Tips 

FROM PS READERS 




Homemade Tool 
Speeds Tapping 

Holes can be tapped 
more quickly and with 
fewer broken taps with this 
homemade device. Ball 
bearings at the top and bot- 
tom hold the spindle true, 
allowing it to turn and slide 
up and down. — Earl All- 
gaier, Arlington, Va. 

►►►Lengthen the life of 
rubber or plastic tips on 
tubular-metal chairs by in- 
serting a washer the same 
diameter as the leg into 
each tip before slipping the 
tips on. — M. Krucker, 
Davenport, Iowa. 



My Most 
Embarrassing 
Shop Moment 

"How do you like my new coffee table?" 
asked my neighbor, beaming, as he came over 
to show me his newest project. He set it down 
to be admired. 

"Looks great," I said, "but I have a sur- 
prise for you, too." I held up a shiny new 
portable circular saw I had just bought. 

"Watch me zip through this," I boasted. 
I slid a sheet of plywood onto two sawhorses, 
marked a line down the center, and quickly 
sliced the board in two. 

"Gee, that really cuts," said my neighbor. 

As we pulled the two pieces of plywood 
apart, there on the ground were the remains 
of my neighbor's new coffee table — sliced 
neatly down the middle. In my excitement, I 
had placed the plywood over the table and 
had sawed through both at the same time. 

Now whenever my neighbor comes over 
to my shop to show me something, he always 
makes sure the power is turned off — E. M. 
Bailey, Hessville Station, Hammond, Ind. 




Do you have an embarrassing shop blunder- 
that haunts you? PS will pay $50 for each 
such experience published. None can be re- 
turned. Keep it brief. Address: Shop Editor, 
Popular Science Monthly, 355 Lexington 
Ave., New York 17, N. Y. 
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OPTIONAL VIEWFINDER 




SIGHTING PEEPHOLE 
CENTERED ABOVE 
FILM AMD BEHIND 

WIRE FRAME 



\ 



WIRE BENT TO 
FRAME AREA 
SLIGHTLY SMALLER 

THAN PILM SIZE /« 



S BLACK 
RUBBER TUBE 



METAL TUBE 
SOLDERED IN HOLE 
(OR. USE THREADED 
NIPPLE WITH TWO NUTS) 




SHEET OP FILM OR 
FAST PHOTOGRAPHIC 
PAPER TAPED FLAT 
ON CAN BOTTOM 



BLACK 
LACQUER 
COATING 



OPAQUE 
DARK 
PAPER 



'SO APERTURE 
MADE BY INSERT- 
ING* lO SEWING 
NEEDLE HALF-WAY 
THROUGH LID 



Coffee-Can Camera 

Develops 
Its Own Pictures 



THAT strange contraption in the sketch above 
is the latest version of the old pinhole cam- 
era. The drawing was adapted from two in a new 
Kodak booklet for teachers, "How to Make and 
Use a Pinhole Camera." After you shoot a pic- 
ture in the one-pound coffee can, the can itself 
becomes the developing tank. 

The can bottom will take a 2 1 / 4 "-by-3 1 / 4 " sheet 
of film or fast photographic paper. With paper, 
a sunlit subject will require a two-minute ex- 
posure; film takes only a second or two. While 
pouring the developer and fixer in and out, curve 
the tube to form a light trap. When not in use, 
bend the tube and hold it with a rubber band. 

GREAT DEPTH OF FIELD is provided by 
the tiny, lens-less aperture of the 
camera. The first piano key was only 
4V2" from the pinhole for this five- 
minute coffee-can exposure, taken 
indoors, on Royal-X Pan film. 





Stripe Keeps Slides in Order 

Paint a diagonal stripe across the top 
edge of each group in your file box. To 
replace, shuffle until the stripes line up 
again.— D. O. Van Gilder, Denver. 
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SHOP CLEANER 



DRESSER CADDY 




CLOCK SHELF 



MITER VISE 



SAN DING- BELT HOLDER 





WASTEBASKET 





VEE BLOCK 
PHOTO ILLUMINATOR 




DOUBLE-DUTY TABLE 
MODELER'S WORKBENCH 



WINE RACK 
TOOL RACKS 





TREASURE CHEST 
TOY BOXES, 




Workbench 




By W. H. deFontaine 

CONCENTRATED into less than a 
square foot of space, this work- 
bench for modelmaking accommo- 
dates nearly every operation that this 
craft requires. With the anchor block 
clamped in the vise of a regular bench, 
the auxiliary working surface is at a con- 
venient height for close work. By provid- 
ing a socket to hold a gooseneck lamp, 
you make sure of light where you need it. 

The precise arrangement of the various 
elements may be adapted to your special 
needs, since a workbench is a very per- 
sonal thing. The bench shown here has 
seen me through many a ship model, and 
there's no reason why— with minor varia- 
tions—it shouldn't serve the airplane 
builder, railroader, or architectural mod- 
elmaker just as well. 

The bench top and anchor block are 
solid maple, and are lag-screwed together. 
The weight— about 10 lb.— is an asset; a 
flimsy bench is of little use in delicate 
work. If you don't have a shop bench 
with an attached vise, the unit can be 
adapted for table-top use by omitting the 
anchor block and providing a means to 
hold the bench slab in place with C 
clamps. In this case, you'll also have to 



omit the tightening feature on the adjust- 
able V2" dowel. As shown here, the pro- 
truding bottom end is split with a saw 
kerf and a wood screw is turned in to ex- 
pand the dowel; this secures it in its 
socket at any desired height. The rabbet 
in its top end helps the dowel serve as a 
bench dog for planing small pieces. 
Another adjustable dowel— Vs" diam- 




FRET SAWING of thin metal, plastic, or wood is 
done with the work laid across the V notch in 
the projecting bench pin. The dowel stop can 
be pressed flush when it's not needed. 
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FIBER 
STRAP 



*8 WIDE GROOVE 
FOR PLANING 
SPARS 




WOODEN CHOCK 
FITTED TO SMALL 
GRINDER 



MACHINE SCREW 
THROUGH PLANK 



H»DIA. 
DOWEL STOP 



I DEEP SOCKET 
FOR LAMP BASE 



SCREW- EYE 
HANGER 



\ 

HARDWOOD 
BENCH PIN 



1*2 DIA. DOWEL 
BENCH DOG 



RECESS FOR 
ATTACHING 
VISE 



ANCHOR BLOCK 



. 3" LAG screws' 

WITH WASHERS 



eter— pierces the rear leg of the bench 
pin. The hole should provide a tight fit 
to keep the dowel in place, yet permit it 
to be raised and lowered. That shallow 
groove on two sides of the front leg 
serves both as a sawing channel and as 
another stop. The mortise into which the 
pin's tenon fits should also be snug. You 
may want to adjust the pin for special 



fret-sawing and filing jobs. For greatest 
flexibility, no glue should be used in as- 
sembling any of the bench parts. 

The V groove running across near the 
back edge nests dowels for planing. All 
the spars for my models were shaped 
here. The vise grips round stock for cut- 
ting and filing. The stop block at the 
right serves as a bench hook for sawing. 




A PORTABLE GRINDER, strapped into a fitted 
cradle, leaves hands free for precision work. 
With a buffing wheel in the chuck, it doubles 
as a polisher. Like the anvil, it's removable. 



WHEN NOT IN USE, the unit hangs out of the 
way at the end of the workbench. The optional 
cleats that flank the anchor block lift the top 
slab above the surface of the workbench. 

IS9 
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Mobile 
Toy 
Boxes 

MONOGRAMMED toy 
boxes? Sure thing. Young 
children soon learn to spot their 
own initials. The result: Each 
child stores his toys in his own 
box. When playtime's over, the 
boxes can be rolled into a closet. 

Smooth hardboard sides keep 
finishing to a minimum— just 
shellac or varnish the boxes and 
cover the ends with decorative 
pressure-sensitive paper. Cut ini- 
tials from scraps of hardboard. 
These boxes were designed for 
the Masonite Corp. 




FOR EASY HANDLING, 

two %" dowels are 
locked into holes on 
the inner faces of the 
side rails. Pine ends 
and one-by-twos add 
rigidity to the panels 
of hardboard. 




Cook Books Share 




BETTER look again if you think those 
chessmen are housed in an antique 
metalbound chest created by a metal- 
smith in the service of long-gone royalty. 

The chest actually is a butt-jointed 
plywood box knocked together with V* 
finishing nails and glue. The secret of its 
beauty is a metallized surface produced 
by brushing solvent-thinned plastic alu- 
minum over the wood. Aluminum angles 
fastened to the wood with aluminum 
rivets hide the butts and complete the 
illusion of all-metal construction. Cut 



and fit the mitered corners of the alumi- 
num angle, and recess the edges before 
riveting the angle to the lid. 

Dilute plastic aluminum with lacquer 
thinner until it becomes creamy enough 
to apply with a brush. Don't try to 
smooth it; a textured finish can be high- 
lighted by polishing with steel wool. If 
desired, the coating can be tinted by 
mixing bronzing powder with the thinned 
plastic aluminum. 

Line the inside of the box and glue felt 
to the base.— R. J. De Cristoforo. 



Clock Shelf 

THIS shelf brings together two kitchen 
essentials— cook books and a clock. 
Cut the bottom, back, and two ends from 
plywood or pine. Close off one end 
to make a box large enough to house an 
electric clock movement; 10" by 10" 
should do. The back can be thin ply- 
wood or hardboard. 

I bought a clock movement from the 
Hansen Mfg. Co., Princeton, Ind., and 
cut hour markers from dowels. If you're 
installing an old clock works and the 
hands are missing, make new hands from 
wood or colored lucite.— Paul Corey. 



SLICE LID OFF after gluing a flat top on the box. 
Pass each side over the saw blade to cut the 
lid free. This is easier than making a separate 
lid, and insures a perfect fit when hinged. 
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4 Table-Top Bridges 
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GROUP one of these bridges with 
rocks and small shrubs to trans- 
form a barren section of flower 
bed into a charmed corner. Indoors, a 
bridge makes a setting for figurines. 

These models can be built at no cost 
from scrap materials. Rough-finished 
wood— such as fencing— is ideal for three 
of the designs. Redwood and cedar are 
best outdoors; left unfinished, they 
weather to a rustic color. To accent this 
realism, work over each piece on a drum 
sander with a coarse sleeve, wearing off 
all edges. 



CUT PROM 




ONE BLOCK YIELDS PARTS for two bridges if you 
cut all the treads before trimming the risers. 
Use waste for slab bridge. For variation on 
rail treatment in photo, drill posts for reed. 
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I'DlVxS" BRAID BOTH 




Use them indoors or out for 
attractive garden displays 

The fourth bridge consists of small 
branches and twigs lashed together with 
reed. If you want a protective coating, 
use a clear resin sealer. 

The bridges can be scaled to suit any 
location, from a terraced rock garden to 
a concrete planter; the dimensions on the 
sketches are given to suggest propor- 
tions. The photographs show all four 
bridges with railings trimmed from strips 
that have been sliced off a board on a 
table saw (or split off with a sharp 
knife). For a lighter effect, thread No. 3 
reed through holes in the posts. Soak it 




ASSEMBLE WITH 
GLUE AND SMALL 




in hot water to render it more pliable. 

The bridges make fine gifts to garden- 
ing friends. Our 16-year-old keeps him- 
self in spending money by selling them 
to flower shops.— R. J. DeCristoforo. 




ASSEMBLE RANDOM-SHAPED SLABS by joining 
them with glue and brads. You'll need eight 



4"-by-5" steps and one 4"-by-7" platform, plus 
% "-square strips to cut into posts and rails. 
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Dresser-Top Caddy 



I IKE any good caddy, this one carries 
■J a supply of golf tees— but it's more 
concerned with the sandman than with 
sand traps. As you empty your pockets 
before bed, it holds jewelry, keys, lighter, 
and loose change, and keeps them in or- 
der while you sleep. 

Use prefinished hardboard for the outer 
faces of the upright sandwich; line up the 
perforations and glue them to a center 



frame. The frame can be made of mitered 
hardboard strips— or by cutting the cen- 
ter from a third panel. 

Ten wooden or plastic golf tees of as- 
sorted colors, stored in the back compart- 
ment, give the angled rack flexibility. If 
they project through the panel, trim the 
tips flush. That back compartment also 
provides a parking place for your wallet. 
— Walter E. Burton, Akron, Ohio. 



PLASTIC 
TILE 



THIS sturdy plywood wastebasket makes use of left- 
over plastic tile and base molding. One pair of 
tapered side panels is fastened between the other, 
wider pair with glue and brads. Bevel the bottom edges 
of this hopper and the edges of the smaller base plate. 
Glue and brad the plate with- 

V PLYWOOD 

in the sides. Center the assem- 
bly on the larger base plate 
and drive brads up through 
this plate into the side edges. 

Since the corner joints of 
the base molding require a 
compound miter, some trial 
fitting and filing will be neces- 
sary for a professional looking 
job.— Burl and Thomas Knutson, * square 
Bismarck, N. D. 
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Decorative Wine Rack 



THE triangular compart- 
ments of this wine rack 
make it an eye-catcher for 
a dining area or built-in 
bar. The inverted triangles 
(and the half -bins at each 
side) take a conventional 
bottle on its side. The other 
three compartments are 
ideal for displaying the 
unique shapes and colorful 
contents of liqueur bottles 
up to 8" tall. 

The original rack was 
made of %" redwood with 
birch strips stained to 
match. This edge treatment 
permits use of %" plywood. 
The rack can be built as one 
section of a running strip 
of cabinets or as a separate 
unit; or the partitions alone 
can be dimensioned to fit 
an existing cabinet. Built 
as a separate unit, it can 
be set on a buffet counter 
if hanging is a problem. 
Where possible, space hang- 
ers so screws may be driven 
into wall studs to support 
the weight of the rack when 
it is loaded.— Hi Sibley, 
Nuevo, Calif. 




BACK '/S x \9% * 30 7 /& 
TEMPERED HARDBOARD 
NAILED INTO V©kT'j€," 
RABBETS 



MENDING- 
PLATE 
HANGER 



ya xiv-a 

CORNICE STRIP 




SIDE 
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EDGE STRIPS 



TV 

Turntable 

TEN glass marbles, turn- 
ing in shallow sockets 
equally-spaced around a 
15"-diameter circle, are the 
ball bearings for this turn- 
table. The plywood plat- 
form they support has its 
bottom surface faced with 
plastic laminate or hard- 
board. Drill all sockets the 
same depth and wax them 
with a candle stub after 
painting both squares to 
match the table.— Robert Mi- 
cals, Freehold, N. J. 




FORMICA 



W FORMICA-COVERED 




5© HOLE 
W DEEP 



*)3-'/2 STUD 
( 3 /4"LONG 



7 

*$*t PLYWOOD 



MARBLE 
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Year-'Round Sled 



TN WINTER this little 
A red sled hauls a tot over 
the snow. Come summer, 
when other sleds gather 
dust and rust, replace the 
tot with a potted plant and 
put the sled on lawn or 
patio to add a spot of color 
to the green. 

You can make it in an 
hour or so. Cut parts from 
1" shelving or pine, and 
join them with glue and 
screws. Finish with red 
enamel and add decals or 
hand-painted decorations on 
the side.— Robert Hoppough, 
Chico, Calif. 




Illuminator 



TOO often, prize color slides are shown 
once or twice and then consigned to the 
limbo of a file tray because the viewing 
process is a nuisance. Color prints don't 
capture their sparkle. But a back-illumi- 
nated display frame does. It can also dis- 
play transparencies made from Ektacolor 
or Kodacolor negatives. 

This one can stand alone on its base or 
side. But if you plan to insert it into a 
bookshelf as shown, the rabbeting and mi- 
tering of the box can be omitted. 
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1LEGS FOLDED, it serves as a coffee table 
for a corner sofa. Upper disk relieves broad 
expanse of table's four-foot diameter. Maga- 
zines on shelf of base — a small table under- 
neath — needn't be disturbed during conversion. 



Double-Duty 



ONE way to get more use from the 
space you have is to make furniture 
do two jobs. This two-level table is an 
example. Its four-foot diameter makes it 
a fine coffee table. But it also sets up in 
seconds as a dining table. 

All the parts can be cut from one 4'- 
by-8' panel of mahogany plywood. 
Edges are covered with veneer tape. 

Follow its transition from coffee to 
dining table in the accompanying photos. 
—Ruthe S. Waggoner, Sacramento, Calif. 




2 TIPPED ON ITS SIDE, it shows how it grows 
in height. Legs of a card table are screwed 
to the underside. Plywood disk inside the card- 
table frame is felt covered to protect smaller 
table on which it rests when before sofa. 



3 STANDING HIGH for dining, it offers ample 
space for four place settings. Second level 
now becomes a Lazy Susan that rotates on 
thread spools set in a smaller disk. Underside 
of this disk is also felt covered. 



CORNER 
BLOCKS 
PIVOT 



PICTURE- 
. . FRAME 
MOLD) NO 

RABBET 



ALL MATERIAL 
EXCEPT FRAME 
A» PLYWOOD 



RABBET 
FRICTION CATCH 





THE FRAME IS REMOVABLE for changing the 
transpareney and replacing the six-watt bulbs. 
Fixtures are connected in parallel with three 
wire nuts. Coat inside with white gloss enamel. 
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Space waster: 210 sq. in., 20 tools. 




5 Shop Gadgets 

Space-saving tool rack. Where wall space is 
limited, you can store more tools in depth— that 
is, in racks that project from the wall— than you 
can in the two-dimensional way. The two photos 
indicate the space saving. The sketch shows three 
types of projecting racks. Tools are displayed 
better if the top slopes downward— about 15 
degrees, as in upper two sketches. Screw-eyes can 
be placed along the sides of either a horizontal 
or sloping rack.— W. E. Burton, Akron, Ohio. 
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END VIEW 



Space saver: 144 sq. in., 28 tools. 



Drill-press V block. Weld a piece of 
angle iron into a piece of steel channel 
to make a V block for drilling round 
material. Cost is so low that you can 
forget about damage from drill-through. 
— H. J. Gerber, Stilhvater, Okla. 



Support stem for dial test indicator 

can be quickly made from V4 W square 
stock. Turn down one end for a free fit in 
the eye of the indicator swivel collar. 
Mount holder in the slot of a standard 
tool holder. — H. J. Gerber, Stillwater, Okla. 




You Can Make 



A miter vise for picture framing will 
practically put you into the business. You 
use it for both cutting and assembling 
the picture molding. 

Materials for the vise can probably be 
found in the scrap box. I made the base 
panel of hardboard; the frame guides, 
vise jaws, and screw blocks of hardwood. 
The vise screws are lengths of y 4 "-20 
threaded rod, with wingnuts attached 
with #16 pins. 

A saw kerf ^V" deep was cut diagonally 
across the panel on the power saw tp 
serve as a bench mark for frame assem- 
bly. Positioning the guides is critical; 
their placement determines the accuracy 
of the miter cuts. 

The vise blocks were drilled with a 
#8 drill and threaded with a y 4 "-20 tap 
to accommodate the vise screws. Then the 
blocks were bolted securely to the panel. 
Jaws were drilled with a #23 drill and 
tapped 10/24 for machine screws that are 
screwed up from the underside of the 
panel, through jV-by-3" slots, and into 
the jaws. These screws have washers 
placed under their heads to permit an 
easy sliding adjustment of the jaws. 

Use a fine-tooth back or dovetail saw 
to cut molding. In the nailing and gluing 
process, first make up two angles with 
the longer molding at the left. Then as- 
semble the two angles into a complete 
frame. Apply glue on both ends and 
clamp securely in the vise for final nail- 
ing. Rub the first glue coat into the 
wood and apply the second coat gener- 
ously to both parts.— T. E. Halldorson, 
Evanston, III. 
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*afDEEP 



DRILLED 
AND TAPPED 



BASE: HARDBOARD 




J. Miter the molding . . . 
2. Then assemble it. 




Bracket for sanding belts. You can keep 
sanding belts handy on the shop wall by 
inserting a selection of them in this 
bracket. Make it of plywood, spacing the 
slots to keep the belts separated.— G. E. 
Hendrickson, At gyle, Wis. 






THE familiar gate-leg prin- 
ciple permits this little 
table to fold flat for storage. 
Several kept handy in a closet 
are a help when serving re- 
freshments. They can also be 
used as smoking or plant 
stands and bedside tables. 

Make the top of y 2 " ply- 
wood. You can lay out four 
tops on a 24"-square panel by 
scribing diagonals from corner 
to corner. The other parts are 
1" hardwood. Attach the cleats 
to the underside of the top 
with glue and 1V4" No. 7 wood screws. Depress 
the bullet catches for a tight joint by pushing 
down on the leg while you attach the hinges. 

Cover the plywood edges with wood tape if 
you plan a natural finish. One of the models 
shown is lacquered black, with the edge of the 
top gilded.— Bob Johnson, Lakewood, N. J. 




MOUNTING 
CLEAT 

BUTT HINGE 



DOWELS , 
3/<S'DIA.x|V2 
2 IN EACH 
JOINT 



3 4B HOLES 
FOR BULLET 
CATCHES 





SCREW-EYES PROTRUDE different distances: 
top one %", bottom one 7 /s". This cants the 
double leg about 1" for better stability. The 
single leg pivots on *A" dowels, 1" long. 




SURFACE-MOUNTING of light butt hinges 
gives rigidity. Cleat is strengthened by glue 
block. Bullet catches provide tension to lock 
swinging leg into groove in front cleat. 
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"Cut-Off" Saw 



ABOUT 35 years ago the Skil people 
f\ made tool history by introducing 
i \ the portable circular saw. Since 
then, this kind of saw has gained wider 
and wider acceptance. But many owners 
still tend to type it by calling it a cut- 
off, utility, or builder's saw— indicating 
that they think of it only in connection 
with construction work. True, it was orig- 
inally developed to trim framing timbers 
to length on the job. But with a little 
know-how and a few jigs, you can 
broaden its use until it nearly matches 
the performance of a bench saw. It can 

Rabbets can be cut quickly on 
heavy stock or thin panels 

STANDARD RIP GUIDE is all you need to rabbet 
a timber like the one at the right. Hold the 
tool level throughout each pass, supporting it 
firmly when you come to the end of the cut. 





EDGE TO BE 
RABBETED IS v 
FLUSH WITH W 
BENCH TOP 



WHERE THE GUIDE WONT WORK, make the first 
pass with the saw riding against a strip tacked 
to the face of the panel. Here, the blade is set 
to cut the depth of the rabbet. 



MAKE THE SECOND PASS with the work clamped 
or tacked vertically to the front of your work- 
bench. The guide strip is now fastened to the 
bench top, and blade is set for rabbet width. 
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Setups for making extra-wide rip cuts 



GUIDE STRIP 

PARALLEL TO 
DESIRED CUT 



TRACK 



BLOCK TO 
PROVIDE 
BLADE 
CLEARANCE 



THIS SETUP WORKS 
FOR CUTS BEYOND 
THE CAPACITY OF THE 
RIP GUIDE, OR WHERE 
WASTE IS TOO NARROW 
TO SUPPORT SAW 



RIP CUTS BEYOND REACH of the standard guide 
can be accurately made if you ride the shoe 
against a fence tacked or clamped to the face 
of the stock. If your saw's shoe doesn't project 
outside the blade, and its motor housing is too 
low to clear a fence, use the setup above. 



UPOF 
SHOE 
BUTTS 
AGAINST 



ADJUSTABLE 
SLIDE 





I SCALE FROM 



4 




3 



EDGE OF 
GUIDE BLOCK. 



s 



I* BOLTS, 
I COUNTERSINK 
ALL HEADS 



16" 




THIS EDGE IN 
LINE WITH 

SAW BLADE 



SLOT FOR BLADE 
AND GUIDE 




Dadoes need a crosscut guide 

REPEATED PASSES with a conventional blade 
will cut dadoes of any desired depth. But you 
need a simple T-square crosscut jig. When cut- 
ting the edge block to size, let it extend from 
the saw guide farther than indicated in the 
sketch. The first time you use the jig for a 
full-depth cut, run the saw on across the block. 
Thereafter, line up this trimmed end with 
your layout line to position the tool accurately 
for crosscuts or dadoes. Cut dadoes by moving 
the guide the width of the kerf for each subse- 
quent pass until the full width is cut. 

♦b-iVr.h. 
wood screw 



OUTSIDE OF 
SHOE TO 
INSIDE OF 
BLADE 
(TRIM AFTER 
ASSEMBLY) 



Jig adjusts for angle cuts 

ADJUSTABLE VERSION of the crosscut jig lets 
you cut off (or dado) at accurate angles. This 
one has automatic stops at 45 and 90 degrees. 
If you often cut angles between these, mark 
intermediate locations beside the slot. To make 
the slot, drill the hole that establishes a right 
angle between the arms, then a series of holes 
on a common center line. Chisel out waste. 
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JIG FOR WIDE RIP CUTS can be made from three 
pieces of scrap, as shown in the sketch at 
left. Check the assembly carefully with a try 
square to make sure the blade will move par- 
allel with the bearing edge of the guide block 
when the saw is bolted to the plate. If you 
provide the slide bar with an accurate scale, 
you won't need layout lines on the stock. 




IIIm 

Inside cuts with any make saw 

CUTS WITHIN A PANEL are easily made, what- 
ever the saw design. If the shoe has an up- 
turned front edge or is attached with a pivot, 
tip the saw forward, as shown in the sketches. 
Turn it on and drop it back. If the saw has an 
elevator-type depth adjustment, line the re- 
tracted blade up with the layout mark (arrow 
above ) , sink it into the work while it's turning. 




easily cut rabbets, dadoes, bevels, com- 
pound miters, and identical pieces for 
production work. And it can do things 
a bench saw can't— such as chopping up 
large stock that's clumsy to balance on 
a saw table, or chasing itself around a 
circle. Whatever its job, it has one special 
advantage: You can tote it— along with 
the jigs— to the work site. 

Even ordinary cut-off and ripping jobs 
can be done more accurately if the saw 
is used with a fence or track. Guided 
only by hand, the blade can be led astray 
by crossgraining and tough knots, and 
it's particularly hard to keep on the line 
at the end of a cut, when the guide notch 
at the front of the shoe is no longer rid- 
ing the stock. It's the difference between 
drawing a straight line freehand or with 
the help of a ruler. 

The photos and sketches on these pages 
will help you realize the full potential of 
your saw. Where jigs are involved, build 
them to last, using a good grade of 
lumber or exterior plywood. Assemble 
the permanent joints with waterproof 
glue. Sand off sharp edges and apply sev- 
eral coats of a resin-type sealer. 

Together with commercial accessories 
that convert the tool into a bench, saber 
or chain saw— or a planer— these jigs 
should keep your saw on the active list. 




Circle cuts on thin panels 



RADIUS GAUGE is a strip of wood or metal 
fastened in the rip-guide slot and pivoting on 
a center nail. The kerf is really a "cove" cut, 
so don't force the saw or attempt small circles. 
Make the cut in stages, lowering the blade 
1/16" to 1/8" for each new pass. 
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Identical cuts on duplicate parts are easy with these two jigs 




TRACK- AND -BED JIG can be used for trimming 
individual pieces, as here, or for gang-cutting 
up to five two-by-fours. Dimensions in sketch 
(far right, top) can be extended for larger 



capacity. Position the work in the bed and 
tack the track across the trim end, aligning 
the slot by butting the projecting blade fiat 
against the edge of the bed, as shown above. 



EVEN standard cut-off jobs can be 
done more accurately with jigs. The 
track-and-bed setup can be used at the 
building site, as well as in the shop. 

To trim several pieces to the same 
length, line up their square ends within 
the bed, at the proper distance from the 
trim edge past which all of them project. 
Temporary stops, nailed across the floor 



of the bed, help in cutting duplicate 
pieces such as fire stops and braces. Tack 
the track in place with its slot directly 
above the trim edge. 

The adjustable production jig is for 
duplicating a cut of any given angle on 
as many pieces as you need. Since this 
jig lies on top of the work, blocks are 
required for blade clearance. You can 




The Cut That Couldn't 
Be Made with a. 



"A/TAKING kindling of that TV cabinet, Jim?" 

1V1 Flushed with effort, Jim turned from his work, 
a keyhole saw in his hand. 

"Oh, it's you, Tom. I'm just sawing out this shelf 
the chassis stood on. We have a new TV, and I'm 
converting this to a speaker case for my hi-fi." 

"Good idea. But why use that handsaw, with your 
portable circular saw lying right next to you?" 

"I used that to cut the right end of the shelf free, 
close to the wall. But I can only work from the open 
back, and since the blade's on the right side of the 
motor, it can't cut closer than about six inches from 
the left wall." 

"Hm, I see that," said Tom. "But what'll you bet 
I can use that power saw to cut the left end as close 
to the wall as you did the right?" 

Could he? How come? (Solution on page 212) 
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— one is for gang-cutting, the other's adjustable 




ADJUSTABLE PRODUCTION JIG (see lower sketch 
at right) lets you trim a number of pieces to 
same length with identical angle cuts. Square 
end of stock butts against sliding crossarm. 



cut several pieces at a time by stacking 
them— within the limitations of your saw's 
blade depth. 

Cut the pivoting guide first and use it 
as a template in laying out the mating 
curve on the length gauge. To be sure 
this piece parallels the work, attach a 
side block to provide a lip that bears 
against the edge of the board to be cut. 



PEEK-A-BOO HOLE 
-FOR LINING UP 
.MARK ON WORK SAW 
.SLOT 




W PLYWOOD 
25 "LONG WIDTH OF 
TOOL SHOE 



SAW SLOT, LINES UP 
WITH OUTER EDGE 



TRACK ■<* 




(CAN BE MAPE LARGER) 



GLUE AND NAIL 



\*\W*5 BLOCK 
TO KEEP JIG SQUARE 
WITH WORK 
(OPTIONAL) 



MARK FOR 
MOST-USED 



NOTCH FOR 
SNUG FIT 
ON SLIDE 




ARC OF 
46'CIRCU 



ADJUSTABLE PRODUCTIC 



SECTION THROUGH 
ARC SLOT 



'J 





'/2-THICK FENCE 
I NSERTEO THROUGH 
SAW BASE 



WIDE ENOUGH 
TO LET GUARD 
WORK 



''2 HARDBOARD 
FACED PLYWOOD 



■2 ■> <* *J4 



MARKS TO 
POSITION FENCE 
AT SO ANDES' 
TO BLADE 



SWING SAW TABLE 



PLUNGE-CUTTING JIG for narrow stock can be 
used with saws that have pivoting mechanism 
to set blade depth. Shoe is fastened into slotted 
recess in the table top. Photo above shows 
fence fastened at an angle for mitering. One 
at right shows blade tilted to cut a cross 



bevel. With both blade and fence set at an 
angle (not shown) you get a compound miter. 
In photos, guard is locked away, but it will func- 
tion normally. With a hollow-ground blade, this 
setup is hard to beat for accurate, ready-to-as- 
semble miters — especially on shaped moldings. 
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How Fast Do You 



By George Daniels 

THE question above is a good one. 
Maybe you aren't the craftsman 
you think you are. Maybe you've 
been using the wrong tools. Maybe you've 
been using the right ones badly. Maybe 
you need a batch of better tools. 

These were some of the speculations I 
had about my own work when I timed 
myself on a few typical jobs. Not that 
I wanted to become a speed demon— 
shopwork should be relaxing. But the 



What the Pros Can Do 

HOME craftsmen aren't out to match 
the pros in speed, but the amaz- 
ing feats accomplished by experienced 
workmen show how far simple effi- 
ciency can go in saving hours of labor. 
Here are a few examples. 
One skilled workman can: 

• Lay 500 square feet of hardwood 
flooring a day. 

• Insulate a six-room house in four 
hours. 

• Build a 4'-by-4' movable shelf 
unit in 15 minutes. 

With a partner, he can: 

• Frame a 40' wall in five hours. 

• Sheath the same wall with ply- 
wood in iy 2 hours. 

• Build a car port in two days. 

• Complete a one-car, drop-siding 
garage in five days. 
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more efficient you are, the lazier you 
can be. 

Take the difference between a tack 
hammer and a stapling gun. I timed my- 
self and found I could drive about 20 
light nails a minute with the hammer, 
but 60 staples with the gun. I knew, of 
course, that stapling was fast, but I never 
realized just how fast. 

The result gave a friend of mine a 
timesaving idea for shingling a summer 
cabin. Instead of nailing the shingles, he 
decided to whack them on with a stapling 
hammer and cut the time in half. 

Picking the right tool. Knowing how 
fast different tools do the same job helps 
you select the best one. It also helps you 
decide which new tools would be a worth- 
while investment for the kind of work 
you do. 

If you've been wondering, for instance, 
what a screwdriver attachment for an 
electric drill might do for you, you'd be 
interested in this test. Using an ordinary 
screwdriver, I found it takes 18 seconds 
to drive a iy 4 " No. 10 flathead wood 
screw in a predrilled pilot hole. A power- 
screwdriving attachment for a drill will 
punch in the same screw in about two 
seconds. 

On small jobs, the saving in seconds 
may not mean much— in fact, it may take 
longer to get out the drill and set it up 
than to drive half a dozen screws by 
hand. But on sizable jobs, such as as- 
sembling a boat kit or a hi-fi cabinet, 
the difference can add up to a full day's 
work in fastenings alone. 

Here's another tip: You'll find that a 
spiral-ratchet screwdriver can sink a No. 



Cot 



Work with Tools? 



10 screw in 4*/2 seconds— not as fast as 
a power attachment, but four times faster 
than a hand screwdriver. On medium- 
size jobs, or on big jobs where you don't 
have access to electric power, the spiral 
driver is a very good bet. 

Timing yourself on tools also exposes 
a common fallacy: Just because you can 
drive one screw in 10 seconds doesn't 
mean you can drive 100 in 1,000 seconds, 
or about 17 minutes. You tire as you go 
along, especially with hand tools. At the 
end of a day's work it may take you 
twice as long to drive the same screw or 
saw the same board as it did early in 
the morning. With this in mind, you can 
plan your work better— shorter sessions 
may actually save you time. 

Boring screw holes. Drilling a sepa- 
rate pilot hole, clearance hole, and coun- 
tersunk recess with three different bits 



is one of the most tedious shop jobs. 
Even with a power drill, it takes at least 
six seconds per screw, not counting the 
time required to switch bits. By using a 
combination bit that does all three jobs 
in one operation, you cut the time to two 
seconds per screw. On that boat kit, this 
can add up to a saving of several hours. 

Oddly, few people seem to think of 
using a combination bit in a hand drill. 
Yet I found that you can sink a three- 
step hole in 4y 2 seconds with this trick 
—actually faster than using a power drill 
with three separate bits. 

Sawing. Differences in sawing time are 
even greater. With a good handsaw, you 
can rip 1" pine stock at about 8' a min- 
ute and cut through a fir two-by-four in 
12 seconds. Using a portable circular 
saw, you can slice the same pine at 30' 

[Continued on pane 2221 



How to Be Faster 

IN ADDITION to selecting the proper 
tool for the job, you can improve shop 
efficiency by following a few simple rules: 

• Arrange tools and materials for 
greatest convenience before starting work. 
Walking the length of the cellar to get 
a handsaw takes as much time as sawing 
a two-by-four. 

• Make duplicate parts in one batch- 
not individually as you need them. You'll 
not only save time, but improve accuracy. 



• Plan for minimum tool changes. 
Your V4" power drill can bore five pilot 
holes in the time it takes to switch bits. 

• Don't rush. Statistics show that 
errors increase when you exceed your 
normal working rate. 

• Don't fret about mistakes. If you 
pull a boner, you're in professional com- 
pany. Top-ranking woodworking shops 
plan their time schedules to allow a 5- 
percent margin for working errors on 
simple jobs and a 10-percent margin on 
complex ones. 
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Keep That 
Blade Clean 

Gummy sap builds 
up on a power-saw 
blade and causes 
burning and rough 
cutting. So wipe it 
off frequently with a 
rag soaked in shellac 
solvent or other alco- 
hol. The same trick 
is good for hand- 
saws. — R. Hertzberg, 
Douglaston, N. Y. 



How to Save Old Files 

Years ago an old-timer gave me this 
tip: When files seem worn out, dip them 
in a strong solution of sal ammoniac (as 
at right) and throw them out on the 
grass for several days. Turn them from 
time to time until they develop a good 
coat of rust. Then brush off the rust 
with a file card— and you're in business. 

I'm now an old-timer myself and glad 
to pass on the tip. It really works.— E. 
Loyd Enochs, Modesto, Calif. 



STEEL 
SCREW 



SAL AMMONIAC 





►►►Use a wood rule around power equip- 
ment. A steel rule or tape may catch in 
the tool, causing damage or injury. 




Use Care with Brass Screws 

Experienced cabinetmakers know that 
too much torque may break brass screws 
being driven into tough wood. So they 
first drive a steel screw of the same size, 
remove it, and then drive in the brass 
one.— Ken Murray, Colon, Mich. 
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Keep Small Parts in a Tray 

When my wife threw out a set of plas- 
tic ice trays, I salvaged them for use in 
my shop. They do a fine job of keeping 
small parts separated when I'm taking 
apart such things as clocks, radio, or my 
TV.— W. H. McClay, Pasadena, Calif. 
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Does a. 
Quick 




YOU can now have a portable belt 
sander and a bench sander in the 
same tool. The new Craftsman 4" 
belt sander below can be used freehand 
or clamped in an accessory stand for 
stationary use. You can mount the stand 



in several positions on a bench or wall. 

A 6' accessory hose also lets you hook 
the sander to a household vacuum cleaner 
or a shop vacuum for dustless sanding. 
The tool is sold by Sears, Roebuck, 925 
S. Homan Ave., Chicago. 




FOR A TABLE SANDER, you mount 
the portable tool in a metal 
stand and clamp it Hat to a 
bench with bolts and wingnuts. 
Sander sells for $64.95, the 
accessory stand for about $13. 



FOR VERTICAL SANDING, you 

just turn the bench stand up- 
right and clamp it with the 
same wingnuts. The sander 
will grind metals and sharpen 
tools, as well as shape wood. 



FLUSH-MOUNTED on end of the 

bench, sander is kept conven- 
iently out of the way; bench 
can help steady large work. 
The vacuum hose plugs into 
back of sander, sells for $7.98. 





SHOP-USE REPORT on the 



By R. J. De Cristoforo 




THAT'S A REAL BREEZE you get from 
the chip blower built into this new 
Disston drill. When you drill dusty 
materials that you don't want blown 
around, you can shut the blower off. 




SIGHTING DOWN that long, flat top 
on the drill is a big help in steer- 
ing the bit in a straight line. Note 
how the blower keeps the holes com- 
pletely clear of annoying sawdust. 




THAT STAND-UP BASE is a natural for 
buffing, sanding, and wire-brushing 
operations like this. For added ri- 
gidity, drill can be bolted to a wood 
base through holes in the bottom. 
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YOUR first glimpse of Disston's new X W drill 
may cause you to wonder: "What, a paint 
sprayer?" You quickly see, however, why the 
unusual design makes sense. With your hand di- 
rectly behind the bit, you can drill straighter, apply 
more muscle on tough boring jobs, and eliminate the 
wobble that breaks bits and gives you oval holes. 

Set the drill down and you begin to appreciate 
that wonderful stand-up base. Drill bits, held up 
out of harm's way, aren't broken when you bang 
the drill on a bench. Pick the drill up and it's in 
an upright, ready-to-go position. The stand-up base 
also makes it easy to use the drill to power sanding 
drums and other accessories. 

What's the secret behind the new design? A 
unique right-angle drive using spiroid gears that 
manage the entire speed reduction in one stage. 
Previous attempts to turn the corner with worm and 
bevel gears proved too costly. Disston's price 
(around $30) is one result of the sturdy spiroid de- 
sign, which does away with two-stage reduction and 
permits use of less expensive sintered gears. 

The offset motor and recessed chuck give the 
drill's working end the slimmest profile in the busi- 
ness. You can sneak it into tight corners and drill 
closer to obstructions than with conventional drills. 
The drill is rated at three amps and turns at 1,800 
r.p.m. It's made by the Disston Division of H. K. 
Porter Co., Philadelphia, and is expected to be gen- 
erally available within a few months. 



RUGGED CUTTING JOBS, such as slicing 2> <>" holes in hard- 
board-surfaced plywood, come easy to the new drill. It 
won't stall if you let cutters take their own bite. 




New Disston I" Drill 




UNIQUE RIGHT-ANGLE DRIVE makes possible this new look in drills. 
Slide pointed out above closes chip blower when not in use. Drill be- 
comes drum sander when mounted as below in a homemade stand. 



SLIM PROFILE and offset motor 
housing let you drill closer to 
obstructions and reach farther 
into corners. Bit at right, above, 
shows clearance required by 
conventionally shaped drills. 
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CYLINDER PISTON 



EXTENSION 



GUIDE PIN 




ODD-SHAPED WORK of almost any size can be easily held in 
this multiposition Swiss vise. Its jaws can be set up as a con- 
ventional vise, as above, giving an opening up to 8". Or one 
jaw can be removed and clamped separately anywhere along 
the bench to handle extra-long work up to full-length doors. 
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The Inside Story 
of the 

New Wright Saw 

YOU don't need a crankshaft to de- smaller, less expensive engine. The saw's 
liver power from a gasoline engine, weight is slimmed to 19 pounds; and 
The proof is this new small version price is down to about $130. 
of the Wright reciprocating saw. The pis- The new saw had its problems, though, 
ton drives the blade directly, giving added The weight of the blade attached to the 
speed and punch to the cutting stroke, piston set up teeth-jarring vibrations. 
The saw's designers believe this is the This was overcome by floating the engine 
first time this prin- 
ciple has ever been 
used. 

The blade is 
hooked solidly to 
an extension on the 
piston that passes 
through a hole in 
the cylinder head, 
as shown at left. 
Each firing stroke 
of the piston is the 

cutting stroke of the blade. Five cast-iron The new Model 2016 Wright Saw, de- 
rings— like tiny piston rings— seal the hole signed for construction work, tree felling, 
in the cylinder. and heavy timber cutting, is made by 

The increased power and reduced fric- Thomas Industries, Inc., 207 E. Broad- 
tion of the direct drive permit use of a way, Louisville, Ky. 




on guide pins, per- 
mitting it to vibrate 
without transmit- 
ting the shock to 
the operator. Con- 
necting the moving 
engine to a fixed 
carburetor called 
for another trick: 
A rubber bellows 
serves as a flexible 
intake manifold. 




WITH JAWS TURNED UPSIDE DOWN, boards can 
be held flat between the square bases. For ver- 
tical setups, the work is gripped by both the 
jaws and bases for added rigidity. Soft-jaw 
inserts are also included for delicate work. 



EXTRA POINTED JAWS, acting like lathe cen- 
ters, let you rotate round or tapered stock 
for uniform shaping. The vise is sold in this 
country by Little Wonder, Inc., 1028 Street 
Road, Southampton, Pa. The price is $21.90. 
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VERTICAL 

PLUSH 

CUTTING 




YOU can cut up to 10" deep with this 
heavy-duty, long-bladed saber saw. It 
chews either wood or metal. An ingenious 
adjustable shoe and three-sided blade 
holder make it possible to mount the 
blade in any of six positions for cutting 
in any direction. With the shoe retracted, 
the blade is flush with the base of the 



saw so you can cut right up to obstruc- 
tions either vertically or horizontally 
without the saw getting in the way. Made 
by Stanley Electric Tools, New Britain, 
Conn., the saw is rated at five amps, 
weighs eight pounds. It has fast and 
slow cutting speeds to suit different mate- 
rials. Price is $89.50. 



BORROWING an idea from the multi- 
purpose Shopsmith, the same makers 
have now come up with a multipurpose 
radial-arm saw, called Sawsmith, that 
converts to four other tools. The new 
saw will power a belt sander (below, 
left), a bandsaw (right), a jointer, and 
a paint-sprayer compressor. The four 
tools, which also fit the Shopsmith, slip 
into a bracket on the back of the saw and 



are driven by belt from the saw's motor. 

Also new on the saw are a slide-out 
table that simplifies fence adjustments, 
a reversible blade arbor that can be 
mounted on either side of the motor, and 
a selector that gives you seven motor 
speeds. Made by Yuba Power Products, 
Inc., 800 Evans St., Cincinnati, the basic 
Sawsmith saw sells for about $240. The 
adaptor bracket is about $6. 




Radial Saw Gets 
Its Arm Stretched 

This extension track 
adds an extra 6" of reach 
to DeWalt radial-arm 
saws. It bolts into exist- 
ing threaded holes in the 
end of the arm and in- 
creases the saw's capac- 
ity to 30 V2" on rip cuts 
and 25" on unobstructed 
crosscuts. The track is 
sold for $19.95 by Home 
& Industrial Tool Dis- 
tributors Co., 27 W. 46 
St., NYC. 




Baby Drill Fits in Tight Spots 

Only 7" long, this midget electric 
drill fits in the palm of your hand yet 
has big-drill capacity in its %" chuck. 
It weighs three pounds. Designed for 
easy handling and storage in small 
spaces, the 1.75-amp Speedway drill is 
made by Thor Power Tool Co., LaGrange 
Park, 111. It's priced at about $22. 




Neat Joints for Metal Molding 

Metal channels for counter edging and 
raceway wiring are easy to cut and join 
accurately with this hacksaw guide. It 
has slots for both 45- and 90-degree cuts. 
Two sizes take channels up to 35/64" 
wide ($2.50) and up to 1" wide ($2.75). 
They're made by the National Electric 
Products Co., Gateway, Pittsburgh, Pa. 




Drill Becomes a Tapping Tool 

This low-cost tapping head turns any 
drill press or electric drill into a tapping 
tool. It's said to tap up to 350 holes an 
hour. The planetary-geared head has a 
hand clutch and can be reversed for re- 
moving taps. Reduction is 5:1. For drill- 
press use, a detachable arm locks clutch 
to column. The tool takes No. 6, 8, 10, 
and V4" taps and, with adaptors, will 
drive screws and nut sockets. It sells for 
$13.95 by Babcock Mfg. Co., 5634 Shafter 
Ave., Oakland, Calif. 
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New YouiiOhi Sha|:>e UJovelaiillJioi 

Akr power saiw. will tpucMljsk" , ceut!!fanc.y 
dovetails wiiiil this; new oircular; bladei 
Its teeth 1 1 are : cocked at::ai 15-degJcee: anglltt- 
so::that when"eiither:the::MIM£i or the tabHIe- 
is set at:: tttfe; samemangrfUttj you...get::a out., 
that slopes anil the side bwtn is flat on 
the bottomii Onei pass of the work over 
the blade;: cutsu half:: of the dovetail, asii 
atJefWI above: Thlen the wark::;is.:aneversed 



iifs! WH-th'aiiSaMf B II ado 

and a; second pass, completes the-shape.: 1 
as at:: rigfes.., The:! blade:: is: l / 4 " thieki 6" 
iiiai diameter," aamdlllcamea! with: am l /<f", 
\ %''',„, on 1 1" arbor- hole: A right-Hand type 
■ is; available:: foam radial-ami" saws and a; 

left-hand one for tablei saiwsm and most 
1 porlhblesui Home & Industrial 1 1 Tool Wim 
; tributors (Ko.,. 27"W...46 Stu,, NYC»! sells 
the. blad« for 319-95. 




Punch Centers Hinge Screws 

The trick in mounting a hinge is 
to get all screws exactly centered so 
a crooked one won't pull the hinge 
out of line. This prick punch seats 
itself in the hinge holes and auto- 
matically marks the center of each 
screw hole. The punch is spring- 
loaded and retracts after each prick 
is made. L. S. Starrett, Athol, Mass. 
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I CLEARANCE HOLE 




Screws "Drill" Their Own Holes 

You need no starting hole to drive these 
self-drilling screws. The flattened point 
spreads wood fibers apart, making a hole 
larger than the screw shank. Because no wood 
is removed from the hole, the fibers are said 
to close around threads to hold them tighter 
than in a predrilled hole. Reed & Prince 
Mfg. Co., 1 Duncan Ave., Worcester, Mass., 
makes the screw. 
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Vacuum 




A 10" blower and cyclone separator 
make it a glutton for clean-up jobs 
that balk ordinary shop vacuums 

By Phil McCafferty 

HERE'S a machine you can build that 
will plow through shop clean-up jobs 
with the negligent ease of a bulldozer 
uprooting a sapling. It's designed to do the 
whole cleaning job— not just sniff up the dust 
after you've shoveled up the bulk of the rub- 
bish. 

Though it won't quite jerk the screws out of 
the top of your workbench, there are two ele- 
ments in this cleaner's design that take it com- 

CONTINUED 

BIG 10" WHEELS let you "walk" your shop 
vacuum upstairs or down to use its superpower 
anywhere there's a tough clean-up job. Clean 
overhead once and you'll rarely have to do it 
again if you use the vacuum while you work. 
A big cleanout door makes it easy to empty. 
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How to make and balance the blower wheel 




CLAMP SAWED BLADE BLANKS 

together and file to uniform 
shape and size. File blades one 
at a time to add 45-degree 
chamfer. Take care to make all 
eight blades exact duplicates. 



DRILL, COUNTERSINK, AND TAP 

holes for #10-32 flathead 
screws with blades carefully 
clamped in place. Use counter- 
sunk lock washers and tighten 
screws after removing clamps. 




BALANCE THE WHEEL by adding 
longer screws and nuts to the 
side that always stops on top 
when wheel is spun between 
greased centers. Continue un- 
til it stops at random positions. 



Blower housing is made of plywood and sheet steel 

II 




LAY OUT TOP of blower housing 
and drive nail through bore 
center to locate center of bot- 
tom piece. Using height of 
motor-shaft center, lay out mo- 
tor-base location for later use. 



CLAMP BLOWER PARTS loosely 
with 3" spacers between. Bump 
pieces into alignment using 
square as a guide. Clamp tight- 
ly and recheck before attempt- 
ing wrapper installation. 



INSTALL FOUR SCREWS adjacent 
to 90-degree corner and bend 
wrapper around contour to be 
sure alignment is okay. Apply 
sealer and fasten sheet, work- 
ing both ways from corner. 



How to groove top and base of chip drum and assemble 





JIG FOR ROUTING grooves, made 
of two-by-fours, holds W drill 
square to surface. Spiral results 
from swinging arcs of different 
radii from two different centers. 
Use Ys" router cutter. 
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TRIM DRUM WRAPPER to length 
after it has been fitted into the 
groove and wedged against 
inside of groove with wood 
screws. Fasten with screws into 
the edge of the filler strip. 



TACK ON PLYWOOD SCRAPS at 

several points around inside of 
groove on the underside of 
drum top. They'll guide wrap- 
per edge into the groove when 
top is lowered into position. 



Cor 



pletely out of the class of ordinary shop 
vacuum cleaners. The secrets of its amaz- 
ing performance: 

• A cyclone separator that extracts 
most of the rubbish from the air stream 
before it reaches the fan or filter. 

• A 10" blower that provides an air- 
moving capacity several times that of the 
usual shop vacuum. 

It will nonchalantly suck up practically 
anything you can get into the 2 ^"-diam- 
eter hose. This includes filter-clogging 
gook like soot, powdered plaster, and 
shredded wallboard; and really rough 
stuff like nails, broken glass, metal shav- 
ings, and sand. Short sniff or long drag, 
it sucks up material with the same effi- 
ciency, and it does it whether full or 
empty. Reason: The design allows less 
than one percent of the power-throttling 
rubbish to even get to the filter bag. 

The volume of material it will hold is 
about twice that of the average commer- 
cial shop vacuum. Usable capacity is a 
bit over three bushels. A cleanout door 
in the drum makes it easy to empty. 

The chip drum is rigid steel instead 
of the usual cardboard. Four-point sus- 
pension gives you the stability and mo- 
bility you need if you want to lead the 
machine around by the hose. Large rear 
wheels let you "walk" it up and down 
stairs and roll it easily over uneven sur- 
faces. 

Many of the parts, fittings, and nozzles 
are readily available by mail order. Hose 
is the standard auto-defroster variety. 

Centrifugal-separation principle, wide- 
ly used in mammoth industrial cleaners, 



Final steps on the chip drum 




POSITION CLEANOUT-DOOR FRAME on the drum; 
rasp contour to get a close fit between frame and 
drum. Scribe inside frame; drill 24 7/32" holes 
around scribed area. Saber-saw opening. 




CALK AROUND FRAME and fasten it to drum with 
l"-#8 r.h. wood screws with flat washers through 
predrilled holes in drum. Screw 1%"-#10 f.h. 
screws through drum bottom into door frame. 




DRIVE V«" SOLID-CORE SOLDER into the groove, 
removing wedging screws ahead as you go. 
Start with the base next to the inlet strip and 
continue all the way around. Do the same at 
the top. Calk the joint completely, working 
the compound into all voids with putty knife. 



INSTALL HINGES, sash locks, and gasket on 
cleanout door. Mount catches for sash locks on 
frame. Hook up exhaust bag, attach closing clamp 
to bottom, fit web of aluminum angle under the 
drum bottom, and drive two finishing nails into 
drum base through the 7/32" holes in angle. 
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BEND INLET-PIPE SHEET to 5Vz" diameter using 
blower hole in drum top as a form to get it 
perfectly round. Rivet seam. Make hardware 
cloth into a tube and add bottom by interlock- 
ing exposed wire ends. Join pipe to screen by 
"sewing" wire through predrilled holes in pipe. 




INSTALL BLOWER WHEEL on motor shaft and low 
er into position. Shim beneath blower blades 
with Vs" hardboard scrap as shown. Position 
motor to give wheel equal clearance around hole 
before scribing holes for motor-mounting bolts. 
Remove motor and drill mounting holes. 




REASSEMBLE BLOWER WHEEL on motor shaft with 
blower-wheel cover in place. Tighten wheel set- 
screws firmly. Bolt motor down. Rotate wheel 
by hand to check wheel clearance Position 
cover for hub clearance and drill into blower 
housing for :, /»"-=8 roundhead wood screws. 
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is the basis of the cyclone separatoi de- 
sign. Those big babies are used to clean 
up foundry sand, steel blast shot, weld- 
ing slag, and boiler-flue accumulations; 
and for central waste-disposal systems 
and similar tough jobs. 

How does it work in this machine? A 
blower, mounted on top of the cleaner, 
creates a high-velocity air flow into the 
intake hose through an expanding cir- 
cular passage in the chip-separation 
drum. Blower exhaust is into a large 
cloth bag that acts as an air diffuser and 
secondary filter. The bag may seem over- 
size, but there's a good reason for mak- 
ing it big: A large volume of air must 
be dissipated rapidly to avoid power- 
robbing back pressure 

Material caught up in the nozzle's 
rapid air stream doesn't have a chance 
once it enters the swirling circuit through 
the drum. Centrifugal force slings the 
material against the side of the drum, 
where it falls harmlessly to the bottom. 
According to Bernoulli's Theorem, the 
chip-laden air, traveling at high velocity 
and low pressure through the hose, slows 
down rapidly as the relative pressure in- 
creases inside the drum. The remaining 
chips simply drop from running out of 
steam. 

A screen protects the blower inlet to 
keep damaging chunks from being sucked 
into the blower if the machine should be 
operated beyond the drum's capacity, or 
if it is run without a hose. The latter con- 
dition sets up turbulence in the drum. 

The vacuum producer for the cleaner 
is a big 10" centrifugal pressure blower. 
It does its job by rapidly increasing the 
velocity of the air captured between the 
blades as it whirls the air centrifugally 
toward the tips. The tip speed is 9,250 
feet per minute. The velocity increase 
causes a severe pressure drop, or vacuum, 
at the intake. 

A commercially made blower can be 
used by adapting the mounting arrange- 
ment to fit. But, unless you can find a 
bargain in a used blower, the prices of 
new ones make it worthwhile to build 
your own. The homemade blower is de- 
signed to use all the power a %-hp., 
3,450-r.p.m. motor should be called on to 
supply continuously. Before you buy a 
motor, make sure that it is recommended 
by the manufacturer for operation in a 
vertical position. 



Glue it right the first time with the right Weldwood Adhesive 




Quick, clean Presto-Set® Glue, tho all-purpose glue, bonds 
paper, wood, cloth, china. Dries fast, won't stain. Handy new 
bellows-action squeeze bottles with spreader tops. From 39d. 



Bonds instantly on contact. Weldwood Contact Cement 
permanently bonds plastic, leather, and wood. Needs no 
clamping, and is water-resistant. Stays flexible. From 29ff 




Strongest of them all is Weldwood Plastic Resin Glue. 
For heavy-duty jobs. Makes joints even stronger than the 
wood itself. Mixes instantly, is water-resistant. From 40£ 



Put it together permanently with the Weld- 
wood* Adhesive made for the job. Better still, 
keep all 4 Weldwood Adhesives handy — then 
you're always ready for almost any gluing 
job. Your hardware, lumber, and paint deal- 
ers stock them all — pick up a supply soon. 



Waterproof and best for lawn furniture, boats, Weldwood 
Waterproof Resorcinol Glue makes a powerful bond on most 
porous materials. Resists rot, fungus, heat, cold. From $1.15. 




AD H E S IVES 



Products of United States Plywood 
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Gus Tames a. Tough 
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By Martin Bunn 



B' 



UCKING and snorting, 
a Thunderbird rolled 
up the apron of the 
Model Garage, stalled, and 
slid back a trifle. Stan 
Hicks, Gus's assistant, hur- 
ried up to it. 

"Oh, it's Mr. Kenquist," 
he said. "See you got an- 
other car.''* 

The lean, lantern-jawed 
driver angled himself out 
windshield corner. "Need a 
pump quick. Got one?" 
"Yessir. Are you sure it's pump trou- 
ble, though? I could check—" 
"No time. I know what I want." 
Stan looked appealingly at Gus, who 
had come out to read the pump regis- 
ters. 

"Morning, Mr. Kenquist," said Gus. 
"Does sound as if gas isn't getting 
through, but why not let us make sure 
before you pay for a new pump?" 

"Give you five minutes," agreed Ken- 
quist grudgingly. "No more." 



past the 
new fuel 



Stan disconnected the pump line at 
the carburetor, held a can under it, and 
briefly cranked over the engine. A scant 
trickle of gas came out. 

"Sure isn't pumping," he said. "Could 
be a plugged gas line." 

Kenquist snorted. "Sooner you put in 
a fuel pump, sooner I can go." 

Nevertheless Stan began to loosen the 
coupling between pump and tank. Sud- 
denly a soft hiss sounded, becoming 
louder as the nut turned free. Then, 
abruptly, it stopped. Not a drop of 
gas appeared at the open coupling. 
Thoughtfully Stan retightened it. 

"Well, what now?" asked Kenquist. 

"Would you try your engine again?" 

Black eyebrows scowling, Kenquist got 
in the car and turned the starter on 
briefly— without result. 

"Told you I need a new pump!" 

"Try a bit longer," urged Stan. 

Angrily, Kenquist resumed cranking. 
Suddenly the engine fired up. It ran 
smoothly, but Kenquist got out no more 
pleased than before. 

"It ran this morning. It runs now. 
That's no proof it will keep going." 
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"Don't suppose it will," returned Stan. 
"Let's see." He held the throttle rod at 
a fast run. The engine first took it well, 
then began to run rough. 

"There!" cried Kenquist. "If that 
doesn't prove I need a new fuel pump, 
what does it prove?" 

"Maybe that you need a gas cap," 
remarked Stan. "Did you change it?" 

"It fell off on a trip," said Kenquist, 
following Stan to the 
back of the car. "Of 
course I got a new one." 

Quietly Stan began to 
twist off the tank cap. 
As it came free, there 
was a whoosh of inrush- 
ing air. 

"They sold you an un- 
vented cap," explained 
Stan. "One for a car that 
has a separate vent tube. 
This cap has no hole 
to let air in as gas is 
pumped out. When the 
vacuum inside is the 
same as your fuel pump's 
pull, you get no gas." 

"What! It's acted up 
several times, but the 
engine always started 
again." 

"Sure. Air slowly 
leaks in. You drive a 
while, then the vacuum 
builds up. When I dis- 
connected the tank line 
up front, it drew in air. 
Then the pump could 
deliver gas again." 

"Hmmph. Got the 
right cap?" asked Ken- 
quist. "I'll demand a re- 
fund an this one.'"" 

Grinning a: bit smugiiy,,., Stan returned 
to the i shop as Kenquist drove off! 

"Isn't he the one-who wouldn't change 
his: engine oil?" asked Gus... 

"Yeah. Me swapped cars but notil dis- 
positions,. SSooiibjii as ever... All set ttombiry 
aw fuel pump. but. not a: kimcL wordlllwhen 
I fix him up" Ion the price of a gas : cap." 

"I heard it all," Gus admitted. "Good 



Where'd it come from? 




HAND AXE: The oldest 
known tool in the world is 
the handaxe — the first 
standardized tool man 
made to perform work. It 
was used for hammering, 
digging, boring, breaking, 
and chipping. 

Early specimens were 
probably made from rock 
slabs of flint, quartz, sand- 
stone, or lava, using a bone 
or naturally shaped rock 
as a hammer. Handaxes 
haven't been found on the 
sites of man's earliest an- 
cestors, but specimens 
found in later deposits 
throughout Africa, India, 
and China suggest well- 
established toolmaking by 
Pleistocene times: 300- 
400,000 years ago. 



job.... You 



fit!: eveni waste time; 1 as:; I 



would hav©, diking;; the on© thing; thait 
wasmiflll necessary. ** 

"Wfetta; thatii youfld have: don©?" 
"Cheeked the: gas gaug© first,"" an- 
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swered Gus with a grin. "To make sure 
there was gas to pump." 

DARKNESS lay on the suburban 
countryside as Gus drove back from 
a road call late that afternoon. Round- 
ing a curve, he came on a pair of tail 
lights stopped ahead. Beside them a 
tall man waved an urgent signal. 

Coming to a halt, Gus recognized both 
the sports sedan and its 

gaunt owner. "Trouble 

again, Mr. Kenquist?" 

"Told your young 
smart aleck I needed a 
new fuel pump," snapped 
the black-browed man. 
"It used to start up 
again in a while after it 
quit. Now it won't even 
do that." 

"Glad I happened 
along," said Gus, peering 
at the dash. "Got plenty 
of gas, I see. Is this 
gauge reliable?" 

"Absolutely. Besides, 
I filled up just this 
morning. Haven't gone 
far enough to burn a 
tankful." 

"Just let me get a 
trouble light and we'll 
see what can be done." 

"No you don't," 
snapped Kenquist. "Got 
a dinner engagement- 
business dinner. No time 
to fool around. You tow 
me back, keep the car 
overnight. See you in 

I the morning." 

"If that's how you 
want it," agreed Gus; "But .1 might We: 
able -to ::fix it righ'ti!! heme— save you:: a tow 
charge." 

IUanitier-mi jaiw„ set, Kenquist; shook;; bis: 
head. GusinWlaefced tide wrecker imittomposi- 
tion fox the"'tow,„,jandi hauled the Thun- 
deibird: in.... But : neither;: he nor Stan got 
around ; to checking it l.her.. 

«™j3BNaillY of"'gas;;on the gauge," Stan 
•El reported th© nextll morning.. "Hut 
none pumps thhnmagh. Siinre is:;; norn air: 
black now. Nothing's plugged, eifcler; I! 

put aim on the^taimfc:;Ime, m aind: could hear: 
it:: whistle- way- baok- in 'the tank." 
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exclusive 

AC 
isovolt 
electrodes 




run cooler, wear better to give you 
best performance and economy! 



You'll get superior spark plug performance 
and economy when you switch to AC Fire- 
Ring Spark Plugs. There are many reasons 
why. But one big one is the structure of 
AC electrodes. 

AC electrodes are heavier and more massive 
than ordinary electrodes— and this alone 
gives them better heat dissipation and longer 
life. But the pay-off is in their exclusive 



Isovolt alloy— a patented formulation of 
nickel, chromium and barium— that provides 
maximum resistance to gap growth and gap 
bridging. 

AC Fire-Ring Spark Plugs with Isovolt 
electrodes and AC's famous "Hot Tip" 
insulator give you longer, surer firing, with 
less service and maintenance. Whenever 
you need spark plugs, ask for ACs. 

AC SPARK PLUG <53> THE ELECTRONICS DIVISION OF GENERAL MOTORS 



AC 



fire-ring spark plugs 

They must be the best! 
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"THhtfs:: interesting*** said 
cause it ought toi gurgled" 

Stan looked at. .Mh% M1 thenn burst iimitoi an 
laugh. "Ohi! no! Youn mean the gauge iai: 
stuck and: old ... beetlecbrows: simply ran 
out of. gas?'" 

"TEat's- not ... possible, "' said a fragidii 
voice.... Manning! sunligHWlll threw Men- 
qunt's long sHndow an the slap: floor. 
"I filled the tank;; -ind drove ai% 150 
miles."" 

"Suppose we put iikm one gallon and 
try- tHei engimie suggested Gus; 

"Go aiheadljr grumbled Kenquist. 
"Then installlla new fuelllpump.*" 

From a; caoiiji Silanm poured; one gallon 
into the 'tanfc;; After moderate craidUumg,' 1 



GKiu... "Be- gurgle:: You'd better put it on" Hie .lift." 




"How many times have I told you 
not to put the top up in the garage?" 



the engine took hold with a deep roar. 

"Doesn't seem like a bad fuel pump," 
remarked Gus. "It's your gas gauge." 

"Fill the tank," ordered the lantern- 
jawed man. "It holds 20 gallons, but you 
won't get in 10." 

Obediently Stan ran the car to a pump 
and started fuel flowing in. Kenquist 
watched the pump meter. Ten gallons 
poured in. With an inward grin Stan 
opened the hose valve farther. 

Suddenly gas surged up and out of the 
filler neck, splattering him before he 
could shut it off. The tank was brim- 
full. Without a word Kenquist returned 
to the shop. 

"She took 10% gallons, Boss," re- 
ported Stan a minute later. "Full up." 

Gus frowned. "But that model does 
have a 20-gallon tank— and the air didn't 
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1IPS pureed; .Kenquist stondllWy as Stan 
J raised tWIei car, Gus walked under it 
with a light... The tamkl showed mo trace 
of leakage. Butn one side: of it was ©aved 
in. 

Stan whistled. "HJJaoks ilike on©i of tlase 
sideshow, , Mays who can suck in his. ; 
stomach.'"" 

Cautiously Kenquist duckedlHuimrier the ;: 
HUH. "What is it?" 

Gus flashed:: the:: light anwthe collapsed! 1 1 
tank. "With that unvented cap, tie: fuel 
pump created quite a vacuum in the" 
Mnk. Tllat let ouitside ainni pressure shove" 
iiiun thisiu wall, and that's winy- the tank:: 
holds ©mlUhll gallons. ,: ' 

- • • ■ "Nltt* onougjaui Going tot;; 

! be a nusiance onin long;;; 
trips," said Kenquist... 

"Maybe" we can pull it 
out," mused (ffius. 

"Shall I hook an air hose 
to it, Boss?" asked Stan. 

"There's a tool might do 
it faster," mused Gus. "Go 
get it, Stan. It's in the 
store room." 

Stan was momentarily 
puzzled. Then his face lit 
up. "Oh, that one!" 

Kenquist retreated into 
frowning silence. In a mo- 
ment Stan was back with 
a common "plumber's 
• helper"— a big rubber suc- 
tion cup on a stick. 
Wiping the tank clean, Gus applied a 
smear of grease around the suction cup, 
seated it firmly in the center of the tank, 
and gave it a sharp pull. With a loud 
click the dent snapped out. 

"There's your 20 gallons back," said 
Gus, wiping the grease off. "That dent 
is probably what jammed your tank float. 
I think your gas gauge will tell the truth 
from now on." 

Kenquist's lips quivered in a ghost 
of a smile. "Hard thing to get at— the 
truth— isn't it, Mr. Wilson?" he grunted. 
"Would have been easier for you to sell 
me a new fuel pump . . . But it wouldn't 
have solved my problem." 

"Not only that," Gus grinned. "But 
now I've got a full-size tank to fill up 
when you stop in for gas. I'd rather sell 
20 gallons than 10, any day." 
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NEW ELECTRONIC DEVELOPMENT GIVES TOO 

110 VOLT GO CYCLE AC 

FROM 

12 VOLT STORAGE BATTERIES 



Now— from the laboratories of ESB — comes a major break- 
through in "packaged power"! Using advanced solid-state 
electronic components, ESB engineers have developed a 
revolutionary, transistorized inverter-charger, the ESB 
ACTIVERTER. This amazing new product means that you 
can now have the convenience and the utility that 110 Volt AC 
current can bring, and you can have it wherever you can take a 
12 Volt storage battery! Just connect the ESB ACTIVERTER 
to a battery and you can plug in portable electric power tools, an 
electric blanket, electric lights, even a television set! A flick of a 
switch and the ESB ACTIVERTER becomes a battery charger. 






__ 


| PACKAGED POWER } 



© I960 



The miracle of transistors makes 
"house power" truly portable! 

ESB ACTIVERTERS are the result of a totally new concept 
in electronic design. They are fully transistorized to reduce 
weight, increase reliability, and to provide the ruggedness 
that a portable power package must have. There are no 
moving parts or vibrators- ESB ACTIVERTERS are quiet 
in their operation! 



The compactness of the ESB 
ACTIVERTER design makes 
it possible to have a 12 Volt 
storage battery, an inverter, 
and a battery charger all in one 
self-contained and truly port- 
able package. One PAK-O- 
POWER model provides a 
source of 110 Volt alternating 
current, with an output rating 
of 500 Watts, in a package the 
size of a portable picnic cooler! 



Dependable current for 
hundreds of applications! 

Where in this wide world would you like to have the conven- 
ience and versatility of "plug in" 110 Volt AC current? With 
the ESB ACTIVERTER you can have it instamly, anywhere, 
for many hours! On camping trips you can have the comfort 
and pleasures of television, radio, electric lighting. On and 
off the highway you can power general service tools and im- 
pact wrenches, or use the ESB ACTIVERTER for car starting 
and emergency lighting. Boat owners can have 110 Volt AC 
available afloat or at dockside. We have compiled a list of 
several hundred ESB ACTIVERTER applications, yet many 
uses for this revolutionary new product have not even been 
thought of. They will come from people like you who want and 
need portable power for specific and perhaps unique purposes! 

Battery charger is built in! 

In designing this remarkable new product we've considered 
every feature that would increase the versatility and usefulness 
of packaged power for you. And that includes a built-in 
battery charger, electronically designed, without increasing 
ESB ACTIVERTER weight and size. A simple switch lets you 
convert alternating current from a household outlet into direct 
current for either fast or slow charging of 6 and 12 Volt batteries. 




Four different models provide from 
150 to 500 Watts! 

MODEL 1-152 INVERTER- Inverter only, operates from 
direct connection to 12 Volt battery or through cigarette 
lighter socket of cars with 12 Volt systems. Output ratings: 
Intermittent Use -150 Watts, 1.5 Amps. AC ... Continuous 
Use -125 Watts, 1.2 Amps. AC. Shipping Weight: 8 lbs. 

MODEL IC-252 ACTIVERTER - Inverter-Charger operates 
from direct connection to 12 Volt battery. Output ratings: 
Intermittent Use -250 Watts, 2.3 Amps. AC. . . Continuous 
Use-200 Watts, 1.8 Amps. AC. Shipping Weight: 15 lbs. 

MODEL IC-202P PAK-O-POWER-Inverter-Charger with 
compartment for 12 Volt battery. Completely self-contained 
unit. Output ratings: Intermittent Use— 250 Watts. 2.3 Amps. 
AC . . . Continuous Use-200 Watts, 1.8 Amps. AC. Shipping 
Weight less battery: 22 lbs. 

MODEL IC-506S PAK-O-POWER -The Multi-Service In- 
verter-Charger-Car Start unit, with large 12 Volt battery com- 
partment and Car Start leads. Completely self-contained with 
built-in fast and slow charger-Charging rate: 60 Amps, for 6 
Volt, and 40 Amps, for 12 Volt batteries. Output ratings: Inter- 
mittent Use-500 Watts. 4.0 Amps. AC . . . Continuous Use- 
300 Watts. 2.5 Amps. AC. Shipping Weight less battery: 55 lbs. 



CLIP AND MAIL 
FOR FREE 
LITERATURE 



The Electric Storage Battery Co. 
Automotive Division • Dept. PS-i 
P.O. Box 6266 • Cleveland 1, Ohio 



I want to use 1 10 Volt 60 Cycle AC for. 




Please send me ESB ACTIVERTER information 
without obligation. 



Name. 
Street _ 
City_ 



.Zone _ 



State. 





SB 






PACKAGED POWER 



The Electric Storage Battery Co. • Automotive Division • Cleveland 1, Ohio 



Makers of WilUrtl £xi5e GMNT • UIISCO 



Jordan 
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Iff! the starter fails evenii though lights 
and hbrniworl, feel the battery clampsu 
A warm clamp indicates a poor connec- 
tion and voltage drop. Try tapping tWei 
clamps down tightly on the baittery posts^ 
or remove and clean them, then tighten. 



THie padlock on the spare tire beneath 
a truck can be protected from rust, mud, 
and dirt by slipping a plastic bag over 
it. Squirt a few drops of ligUIII oilll! into 
the foag, and fasten it over the lock with 
a gardener's twist-on plant tie. 




If your can is balky and hard to start 
on cold mornings, try spraying starting 
fluid into the air intake while the car is 
cranked. The fluid, available in pressure 
ized cans at auto-supply stores, will fire 
at once andlllsave draining the battery^ 
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To maintain side visibility when driv- 
ing in heavy snow, run the front doon 
windows up and down occasionally. Tie: 
felt strip in the door frames will clear 
snow from the glassy permitting youm to 
see through both windows at crossroads^ 

continued: 




Nomad 6-Passenger 4-Door Station Wagon: 
hard-working utility with a glamorous flair. 



Here! 
Anew measure of 
your money's worth... 

NEW 1961 CHEVROLET! 

Here's clean-as-a-whistle style that'll never cramp yours. No needless bulk or ornamentation on 
this '61 Chevy. And inside you'll find a full measure of roominess and comfort. Getting in and out 
is a breeze, thanks to doors that are up to 6 inches wider. And sitting in this new Chevy is pure solid 
comfort because those new seats are the closest thing you could want to easy-chair height and accom- 
modation. There's also a new kind of deep-well trunk (you can stack baggage 15% higher) for hauling 
odd-ball objects you used to have to leave home. These are improvements you can see, feel and sit 
upon— improvements that make Chevy America's Number One new-car investment. 




NotL big car comfort at small car prices 

NEW '61 CHEVY BISCAYNE 6 

the lowest priced full-sized Chevrolet! 

Here's the Chevrolet that gives you 
everything that makes a big car worthwhile, at a 
price you'd expect to pay for shaved-down 
cars that give you a lot less. These new 
Biscaynes combine all of Chevy's 1961 
improvements with the traditional Chevy pluses 
of solid Body by Fisher, tried and true V8 or 
six-cylinder dependability, and smooth, sure 
Full Coil ride. Try a "61 Chevy Biscayne, 
your budget will love you for itl 



Bel Air 4-Door Sedan: with contemporary-contoured rear deck and canopied root line. 




Biscayne 4-Door Sedan. 
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More Hints from 
the Model Garage 




Tire chains won't tangle if you take an 
extra moment to lock the free ends to- 
gether before storing them. When you 
need them, they'll be ready to install 
without delay, whether you keep them 
neatly in a can or loose in the trunk. 



You'll save your back and the deck of 
your station wagon by placing heavy 
loads on a loose piece of carpeting. This 
makes it easier to push the object into the 
wagon, and you have only to yank on the 
carpeting to pull it out when unloading. 




You can work in the dark with both 
hands if you fasten a flashlight to your 
forearm. Use masking tape or heavy rub- 
ber bands to hold the light in place. Its 
beam will always be focused on the work 
area as you move your hands about. 
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Rust under molding strips can be pre- 
vented by pressing calking compound be- 
tween the top edge of each strip and the 
body of the car to keep slush and water 
from running in behind. Leave the bottom 
edge of the trim open for ventilation. 



Copyrighted material 




k "bargain" 
■ batteries 

I BAH! 



from now on it's a Delco DC-12 for me! 



You can try to get by with a "bargain" 
battery — but a couple of dollars more 
for a Delco DC-12 Dry Charge can 
save you time, money and trouble! 

What does it cost you to be two hours late for 
work? Most of us ean't afford it, and it's 
especially annoying when caused by a bad 
battery. A dependable Delco Dry Charge 
Battery starts you off on time day after day, 
in all kinds of weather . . . yet it costs little 
more than so-called "bargain" batteries. 

WHY YOU CAN BE SURE DELCO DC 
IS 100% FRESH 

Delco Dry Charge Batteries stay bone dry 
until sold . . . can't lose anv "zing" on the 
shelf. Delco DC comes to full, 100% fresh 
power only when you actually see the dealer 
add the activator fluid that makes it ready 
for work . . . thus you can be sure you're 
getting all the power you pay for! 

YOUR DELCO BATTERY DEALER 
IS A LOCAL BUSINESSMAN 

He appreciates your business, and automotive 
service is his specialty, not a sideline. He 
knows your car and your driving habits, and 
can specify the Delco DC battery that suits 
you best. He is conveniently located a few 
minutes from home, wants your continuing 

DELCO DC-12 . . . Best to START u ith . . . Best to STAY with 



gasoline, oil and service business . . . and 
wants to be sure that you're satisfied and will 
come back regularly. 

WHY JUST TRY TO GET BY . . . 
BE SURE WITH DELCO DC-12! 

If time or money means little to you, you can 
afford a "bargain" battery. But if you're in 
the same boat with most folks, you need the 
100% fresh, dependable power that makes 
Delco America's No. 1 Battery . . . "Designer's 
Choice" for most new cars, and "Driver's 
Choice" for replacement, too . . . proved so in 
surveys year after year. When it's time to 
replace, ask your dealer for Delco DC-12. 




/ G 
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Another reliable 
enerai Motors product, 
ted nationally through 



SEE TWO NEW TV SHOWS FOR DELCO— "Stagecoach West" and "The Islanders" on ABC-TV. 
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Short Cots 
iiaincJ Tips 



Canvas Sling 
for Carrying Logs 

Our clothes got smudged 
and snagged every time we 
toted a load of fireplace 
logs from the woodpile: So 
I made this sturdy sling 
from a canvas boot cover 
from my ©Mil convertible. 
Any strong fabric, such as 
denim, would do. Stitch 
loops in each end to take 
broomstick handles, and cut 
out half circles for a finger 
grip. The sling rolls up for 
storage.— Robert Micals, 
Freehold^ ,JStM 

►►►Fuoor flanges screwed 
to porch-stair treads ofler 
poor support fori a pipe 
railing. Instead, anchor 
each post by inserting its 
threaded end through a 
snug-fitting hole drilled in 
the tread, turning it into a 
flange mounted upside 
down on the underside.— 
iWL Robert Beasley, Detroit. 





TIN STRIP 
2"x 36>"(APFROX.) 





VV h '"« : 3 



Rodentproof Tile Vent 

Keep rodents from entering the venti- 
lating tiles in a foundation by inserting 
a loose coil of tin or galvanized iron. The 
coil permits free air circulation and is 
easier to install than screening. — G. E. 

Hendrickson, Argyle, Wis. 
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Pry for Shoe-Polish Lid 

Did you ever settle down to polish your 
shoes only to find there wasn't anything 
in reach to open the can with? Never 
again, if you cement a large washer into 
a saw kerf at one end of the shoe brush. 

— A. S. Henney, San Diego, Calif. 
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Why settle for less? 
You can own an 
Atlas for only 
$139.75! Write for 
details today. 



WEIGHT in this Atlas 10" Sow Means 
GREATER ACCURACY in the Work You Do 

Because it has more beef — because it's heavier 
and huskier throughout — the Atlas gives you far 
greater accuracy in every job you do. Compare 
these Atlas features with those of any other 
10" saw: 

• Massive grey-iron cradle, saw arm, and trun- 
nions. Atlas has the heaviest, most rigid 
mechanism of any 10" saw. Saw alone weighs 
165 lbs! 

• Precision-ground, solid steel arbor — %" diame- 
ter at the big, lubricated-for-life ball bearings. 

• Double locking lift-off fence — cast aluminum 
for lasting accuracy. 

• Big cast aluminum mitre gauge — keyed to 
table for greater cut-off capacity. 

• 6" diameter cast iron handwheels. 

• Dual V-belt drive — for full power transmission. 

• Big table capacity— 20" x 27 l A", or 59 x 
27 *A" with two extensions. 

• Removable motor mount for easy portability. 

Writ* for new catalog 

ATLAS PRESS CO. 

1-25 N. Pitcher St. 
KALAMAZOO, MICHIGAN 
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WORLD'S 
MOST EXCITING ^ 
LOWEST PRICED CAR 



Hitler Agents Wanted. Send 25c fur 32 pajre picture l»ook. full details, 
dealer price. Or neud $1 (refunded first order) for this plus Service 



and Kepair Manual and 16 



of car and factory. 



MIDGET MOTORS CORPORATION, Athens 2, 0. 




GEARS 

In Stock— Immediate Delivery 

Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. 
A complete line is carried in our Chicago 
stock. Can also quote on special gears of 
any kind. Send us your blueprints and 
inquiries. 

Send for Complete Catalog No. 220 

CHICAGO GEAR WORKS 



440-450 N. Oakley Blvd. 



Chicago 12. II 




Thousands 
In Use 



Engineering Products Co. 

1005 A- 1 Anoka Ave. 
Waukesha. Wisconsin 



SMALL! POWERFUL! 



Unequalled value! Low price! 

America's finest tractor. Rug. 
geclly built. Easy to operate. 
790 lbs. Borg-Warner clutch, 
trans, and diff HO to 1 reduc- 
tion. 40% more drawbar putl 
than ordinary tractors 8-1/4 
H. P. engine. 20 quick change 
implements.HOOD. FENDERS. 



Hot 




How Experts do if... 



Here is a fishermen's bible, crammed with hot 
tips for catching all species of game fish. Also, 
what's new at Heddon. And, special price offer 
on deadly new deep-diving lure. Only in the 
1961 Heddon Deluxe Catalog. 



J James Heddon's Sons 
I 271 W.st Street, Dowagiac, Mich. 

J □ Here's 25c. Rush Deluxe Catalog. 

1 Send FREE 32 -page pocket catalog. 



I Name. 



please print 



| Address, 
I 

S City 



_State_ 
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Short Cuts 
and Tips 

FFIOtVl F>S HEADI M ' > 



This Dodge 
Saved the Day 

Junior was standing in 
the corner and my wife 
was already looking up the 
plumber's phone number 
when I got this idea for re- 
trieving a plastic tumbler 
that had lodged in the el- 
bow bend of our toilet. 

I siphoned off the water 
in the bowl and placed a 
small mirror on the bot- 
tom. With a flashlight beam 
reflected through the mirror, I was able 
to see up into the elbow. I pushed a 
heated coat-hanger wire with a hooked 
end against the tumbler. The hook 




melted through the plastic and, when it 
cooled, caught. I was able to pull the 
tumbler out of the pipe easily.— Ronald 
Thiel, Dayton, Ohio. 




SCR.EWS HOLP 
BLADE IN PLACE 




Homemade Picture Hangers 

Scraps of thin leather can be cut into 
various neat shapes for hanging small 
pictures and plaques. Cement the flaring 
lower section of the tab to the back of 
the item. Punch a hole in the protruding 
flap and crimp a brass eyelet through it 
to take a nail or thumbtack. — Arthur R. 
Tanner, Poughkeepsie, N.Y. 



How That Cut 
Was Made with the 
Circular Saw 

[Problem on page 1741 
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Hacksaw Blade Hold-Down 

Shaping moldings or ripping narrow 
strips on the bench saw is awkward and 
dangerous without a spring hold-down. 
Make one by bowing an old hacksaw 
blade between angled saw kerfs in a 
block of wood. Clamp the block to the 
saw fence and adjust it for desired pres- 
sure.— G. E. Hendrickson, Argyle, Wis. 



TOM proved his point. He simply 
turned the cabinet upside down; 
whereupon the uncut left end of the shelf 
became the right, and the portable power 
saw could cut close to the wall. 



GET BOTH HOME PROJECT BOOKS-FREE! 




"101 HOME IDEAS" — 24 pages, many in full color, feature home- 
building, remodeling and decorating ideas using wood paneling. For living 
rooms, dens, playrooms, dining and kitchen areas, storage and utility rooms, 
bathrooms, bedrooms . . . traditional and contemporary. Tips on choosing 
grades, species, patterns to fit your way of living. Section on built-ins, 
finishes and effects. 



2. "COLOR IDEAS & HOW TO COLOR FINISH WOOD 



YOUR NAME. 



features full-color photos of wood-paneled interiors. Ideas on unusual 
bright and pastel shades, textures, ways of installing paneling for excit- 
ing effects. How-to-do-it instructions cover sanding, sealing, choosing, 
mixing and applying colors, highlighting grain and knots, finish coats, 
maintenance and care. 

Mail coupon to WESTERN PINE ASSOCIATION 

DEPT. 4290-L, YEON BLDG., PORTLAND 4, OREGON 
STREET ADDRESS 



CITY. 



ZONE 



.STATE 



Don't ruin valuable equipment merely be- 
cause some part is rusted tight. KROIL, the 
new chemical lubricant, creeps into millionth 
[ inch spaces, dissolves rust and loosens frozen 
i C parts faster than any penetrating oil known. 
AT YOUR DEALER, 8 oz. spout can 65o. 
KANO LABS Nashville 11, Tenn. 



JEEP OWNERS 



Re-Power NOW with a V-8 or 6 Cyl engine Use 

Ford - Chev - Mercury • GMC - Pont ■ Stude - Dodge or Plymouth 
in Jeeps, Jeepsters. Sta-Wgn, Trucks. Kaiser & H. J. cars. Con- 
version kits $45. 35 to S56.90. Want fast action? Give us full infor- 
mation, send $15.00 Dep. and we will ship correct kit. Bal. COD. 
Send full amount for prepaid shipment. Wire, phone or write today. 
Details FREE. 

HOOSIER MACHINE PRODUCTS CO. 

314 S.E. 6th St. Phone CR6-3442 Pendleton. Oregon 



DEER HUNTERS! 

RIFLESCOPE 

*9- 



CHOICE OP POWER — 2VaX, 4X or 6X. Features coated prec. class 
optics throughout, color corrected, lonsr eye relief — 2Va to 4", In- 
ternal adjustments. Wide field *0' at lOO yds. — 2VjsX. U.S. Mftr. 

Easy to install, fits over 350 U.S. & Foreign rifle makes incl. Enfield. 
ORDER NOW! Only S9.95 ppd. incl. FREE mount. Send cash, check 
or M.O. COD's renuire 95 deposit. Add 91 for Air Mall. Be sure to 
specify make & model of rifle, plus indicate scope power for rifle- 
scope. Immediate Delivery! Guaranteed Satisfaction. 

PAN TECHNICS, LTD. 1230 Pan Technics Mdf, Eicinitis S3, Calif. 



on //✓/. wry 2.000 psi 



This FANTABULOUS PURCHASE 
otion on Mobile Equipment. 10,000 
for Eorrh Moving Equip,, Presses, 



Port No. 

H-70A 

H-70B 

H-70D 

H-70E 

H-70F 

H-70G 

H-70H 

H-70J 

H-70K 

H-70L 

H-70M 

H-70N 

H-70P 



was mode possible by a controef termln- 
Hydroulic Cylinders specially engineered 
Tall Gates, Industrial Machines, Lifts, etc. 
Eye-to-Eye 



Bore 


Stroke 


Length 


Short Die. 


PRICE 


2-1/2" 


8-3/B" 


18-3/4" 


M/2" 


9.88 


2-1/2" 


10" 


21-1/4" 


1-1/2" 


10.88 


2-1/2" 


23-3/4" 


35-1/2" 


1-1/2" 


18.88 


2-1/2" 


30" 


40-1/2" 


1-1/2" 


24.88 


2-1/7" 


48-1/2" 


64-3/8" 


2" 


29.88 


3-1/2" 


8" 


19" 


2" 


17.88 


3-1/2" 


10-1/4" 


21-1/4" 


2" 


19.88 


3-1/2" 


22-15/16" 


34-1/4" 


2" 


29.88 


3- 1/2" 


30" 


41" 


1-V4" 


34.88 


3-1/2" 


43M/2" 


55-1/8" 


1-3/4" 


44.88 


3-1/2" 


47" 


64-1/2" 


2" 


49.88 


4" 


22-1/4" 


34-3/8" 


2" 


34.88 


5" 


43" 


55-1/8" 


2-1/4" 


79.88 




^fj^ 100S NYLON 
dHlL^, AIR FORCE 
Hf/MB COVERALLS 

WW +**pr. 

Has 6 pockets, full zip- 
per front, adjustable 
waist. Sizes: small-long 
and medium- short. 



8 POWER 
ELBOW SCOPE 

-Field 325 ft. of 
'1000 yards. 
2" objective lens and 
Kellner eyepiece. 




IjEr r^^ ^^ortobl e 
SHOVEL or 
PICMATTOCK 
J1.29 eo. or two for 2.29 
Shovel blade folds for 
pick or shovel. Has 20" 
handle. Pickmattockhas 
12" head of steel. 



ASTRO 
COMPASS 

, OAtc/q.so 

.Gives true heading, 
(determines bearing 
and compass errors, 
Originally cost Gov't 
approximately $87.50 



600 PSI 
GEAR PUMP 
& MOTOR 

Surplus 1-1/2 HP, 24 V, 
DC motor & pump. Will 
deliver 3-1/2 gallons 
per minute. 
NOW ONLY 



AN -6 530 
Aviators 
GOGGLES 

Has interchangeable, pre* 
cision grnd. lenses. Choice 
of clear, green or amber 
lenses. Rubber covered 

metal frames 

EXTRA lenses . .Sl.OOpe, 



TO ORDER: Send Check or Money ( 
firms. 1/2 deposit with C.O.D.s. Al 


>der. P.O.s accepted from well rated D&B 
items shipped freight collect. 


f palley/sj 


2263 EAST VERNON AVE., DEPT. PS- 1 1 
LOS ANGELES 58, CALIFORNIA 



For your hand sawing jobs . • • 




NO OTHER POWER SAW 
WILL DO AS MANY JOBS 
AS WELL AS THE 



ELECTRIC HAND SAW 



The Wellsaw 400 is an all around cutting 
tool that will do just about any job you 
can do with a hand saw. It handles much 
like a hand saw, too. You just apply firm 
guiding pressure, the husky 7 amp. motor 
does the work delivering 8,000 l^s" cut- 
ting strokes per minute. There's no kick, 
no pull, no whip. 

8" blade s all usable, supported and guided 
its full length. 

SAFE — blade stops in less than 1 Vi seconds 
after trigger is released. 

ECONOMICAL "THROW-AWAY" BLADES, 

fine, medium and coarse, are changed quickly 
and easily. 

QUALITY BUILT to heavy duty industrial 
standards. 

Try a Wellsaw 400 at your dealer's, or 
use the coupon below for further infor- 
mation. 









SAW SPECIALISTS 
SINCE 1925 








Wells Manufacturing Corp. 




411 1 


500 Service Road, Three Rivers, Mich. 






□ Send descriptive bulletin on Wellsaw 400 




□ Send name ol nearest dealer 






Nam» 






Strpor i 


CMv 7nni» 


Stnto 




PSM-161 1 



Can We Stamp Out Mileage-Rigging? 

[Continued from pope 62] 

A few days later he saw the same 
wagon on the street. The man at the 
wheel was the customer he had lost. 

"Look," exclaimed the happy motorist, 
"only 28,000 miles on this car." 

Instead of $1,500, the motorist had 
forked over $1,850. The dealer didn't tell 
him he had been suckered. 

"A man buying a used car wants to see 
a low mileage," another dealer told me. 
"Even if the car has gone 45,000 miles, 
he's not happy unless the odometer 
shows, say, 12,666 miles. It's psycholog- 
ical tomfoolery. 

"Why," he went on, "even after we've 
turned back the odometer once, a cus- 
tomer asks us to turn it back even more. 
He wants to fool himself, or make his 
wife think he's sharper than he is, or he's 
afraid of what his friends will say." 

On record in New York State's Con- 
sumer Frauds Bureau is the case of an 
Oldsmobile traded in after more than 
20,000 miles. The car was a creampuff. 
It looked good. A dealer made it glitter, 
turned back the odometer to 2.8 miles, 
and sold it to an unsuspecting buyer as 
a new car. 

That sale backfired, as I shall tell you 
in a moment. 

Owners do it, too. Many private own- 
ers, ready to trade in the old jalopy, have 
their odometers set back, or do it them- 
selves. Sometimes they strain the credu- 
lity of old, practiced hands in the auto 
business. 

"My speedometer suddenly jumped 
ahead 10,000 miles," they'll report. "Can 
you turn it back to what it should be?" 

It's common to misrepresent new-car 
mileage. Dealers told me that many cars 
showing 1 to 20 miles on the odometer 
actually have been driven from 50 to as 
many as 6,000 miles. The dealers simply 
leave the speedometer cables discon- 
nected. One man commutes regularly be- 
tween showrooms in two states in his 
new cars, putting on as much as 1,500 
miles before delivering them, as new, to 
purchasers. 

Disconnecting the cable. One reason 
why odometer-doctoring is so widespread 
is that it's so simple. Dealers told me that 
an increasing number of new-car buyers, 
expecting to turn in their cars after a 
year, chisel the mileage reading by dis- 
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Can We Stamp Out Mileage-Rigging? 

connecting the cable after 10,000 to 12,- 
000 miles. 

Some "doctors" disconnect the cable 
from the car's drive shaft and hook it up 
to a power drill. A workshop motor turn- 
ing clockwise at 3,500 r.p.m. will roll an 
odometer back at the rate of 210 miles 
an hour. 

It may be quicker to turn the reading 
ahead, letting it go up to 99,999.9 and 
then go around again. Some garages have 
small, geared turn-back motors that can 
switch odometers either way. It dam- 
ages some odometers to run them back- 
ward against the delicate gears. 

Other odometers can't be rolled back 
at all, only forward. The Jaguar's is one. 

Because doctoring with a drill is slow 
work, some mechanics unscrew the 
speedometer assembly from the dash 
panel, and remove the odometer drum. 
The drum has six disks, mounted on a 
shaft like doughnuts on a stick, that carry 
the numbers. On some instruments the 
tap of a hammer on the shaft loosens 
the disks so they can be twirled freely 
by hand. A reading of 80,000 can be set 
back to 40,000 merely by spinning the 
"8" to "4". 

Other instruments turn easily without 
being loosened, but on these it's neces- 
sary to rotate all the disks. 

The whole job can be done in a half- 
hour on some cars. On standard-size 
Fords, Plymouths, and Chevies it takes 
an hour or so. A Buick odometer is stub- 
born, and the cost runs from $7.50 to 
$10. Fixing Cadillacs and Imperials, with 
their fancy lighting and intricate panel 
wiring, may cost $20. 

They get you both ways. There's a 
gadget for dealers that actually reverses 
the registering gears of the cable. A cus- 
tomer may drive a demonstrator 100 
miles. When the car is returned, a sales- 
man merely flips a hidden lever and for 
the next day or two the odometer runs 
backward, wiping off the 100 miles. 

Incredibly, only Wisconsin and New 
Jersey make it a legal offense to turn 
back an odometer in order to sell a car. 
And despite the great stress on safety 
and safe speeds today, only Wisconsin 
has a law requiring that speedometers be 
kept in good repair. In many states you 
don't even have to have a speedometer in 
your car. 

CONTINUED 215 



a cinch 



with a / u uuu* o. • Dual 

Heat 

SOLDERING GUN KIT 

Only Weller has Dual Heat! 2 trigger 
positions give low 90-watt and high 125- 
watt heat as your job requires. Tip heats 
instantly, has superior heat transfer and 
long reach. Spotlight eliminates shadows. 
Result . . . soldering is simple, sure and 
fast. Kit includes cleaning brush, solder- 
ing aid and solder. 

$795 

Model 8200K g 

You'll have many uses for this Weller Gun 




APPLIANCE REPAIRS 




MENDING METAL 




HI-FI KIT ASSEMBLY 




HOBBIES AND CRAFTS 



Weller Dual and Single Heat Soldering 
Guns from 100 to 275 watts are available 
at your Hardware or Hobby Dealer. 

WELLER ELECTRIC CORP., EASTON, PA. 



Co f 



from 4" to 16" 

'There is nothing finer 
than a DIAMOND" 





From actual 
photograph reduced to 
approximately half size 



Careful, accurate workman- 
ship distinguishes this 
little 4-inch Ignition Plier 
and the five sizes of Groove 
Joint Pliers including the 
husky 16-inch . . . the 
largest plier made . . . and 
only manufactured by 




DIAMOND TOOL 

andf/orseshoeCo 



DULUTH, MINNESOTA 




. TORONTO, ONTARIO 

8 1901 



For free tool booklet, writ* your nam* and addrost 
on margin below, clip ad and mail lo manufacturer. 



Can We Stamp Out Mileage-Rigging? 

But the laws on fraud are universal. 
You don't have to be cheated on mileage 
in buying a car. 

The buyer of that "new" Oldsmobile 
mentioned above— a woman— crashed into 
another car a few days later. Her brakes 
had failed. A mechanic diagnosed the 
trouble— and discovered that the car was 
far from new. Quietly investigating, the 
woman turned up the prior owner. Then 
she slapped a damage suit on the dealer, 
charging fraud. He settled for $1,000. 

But the lady wasn't through yet. She 
complained to the state motor-vehicle 
bureau. The dealer's license was lifted. 
He discovered, too late, that his customer 
just happened to be an exceptionally 
smart— and properly indignant— lawyer. 

Another dealer, underestimating his 
customer, sold a "demonstrator" sedan 
with 2,600 miles on the odometer. The 
new owner, curiously probing around, 
discovered that the car actually had been 
driven 18,000. He, too, sued. His award: 
$1,200. The customer, you see, had been 
an automobile dealer himself once. 

"There ought to be a law." Many 
dealers— possibly most of them— would 
welcome a law that would scotch odom- 
eter-doctoring. They doctor odometers 
for competitive reasons. If one dealer 
does it, the dealer on the next block must 
do it too if he is going to sell his stock 
of used cars. 

In New York State's Consumer Fraud 
Bureau is a young assistant attorney gen- 
eral named Robert Loevin. He has dis- 
cussed the problem with many dealers. 
Here's his solution: 

"Since safety and honest trading are 
both involved, each state should require 
by law that every car have a pedigree. 
Require that mileage be recorded, as you 
are forced to record the engine number, 
whenever a car is sold. But, even more 
important, require that it be recorded 
each year in the owner's application for 
a license tag." 

Loevin would put teeth in the law by 
making it an offense to falsify mileage, 
and by requiring the mileage to be stated 
on every bill of sale. Violators could be 
prosecuted for fraud. 

With such a continuing pedigree on 
every car, our disgraceful mileage-chisel- 
ing racket would be stopped. So would a 
lot of needless accidents. 
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Answers to 



on 16 and 18 

Dancing partners. Number the clues: 

1. Betty was dancing with Ed. 

2. Alice with Carol's husband. 

3. Dorothy with Alice's husband. 

4. Frank with George's wife. 

5. George with Ed's wife. 

Let's find out who Ed's wife is. She's not 
Betty (by 1 and 5). She's not Alice (by 1 and 

3) . She's not Carol (by 1 and 2). So she must 
be Dorothy. Immediately we know that 
George is dancing with Dorothy (by 5) and 
that he is (by 3) Alice's husband. Then (by 

4) we know Frank is dancing with Alice 
which (by 2) makes Frank Carol's husband. 
Now we've got them all paired off but one 
couple: Betty and Harry (the only ones left). 

P. S. Harry and Carol aren't dancing. 

Live wires. The ninth line must be fed 
through one of the houses. This is one way 
it could be done: 




Bargain-priced oil. The last buyer took 
half of what was left plus half a quart, and 
that finished the lot. The only way that could 
happen (given that the dealer never broke a 
quart) would be if the last buyer bought the 
one last quart. Add the second buyer's half 
quart to that and double it to get the amount 
he was faced with: three quarts. (He bought 
exactly two.) Now add the second buyer's 
half quart to three, double that to get the 
amount the first buyer was faced with: seven 
quarts. 

The algebraic solution is straightforward, 
too: 

Let x = the total number of quarts. Then 
buyer A buys V£x -f- y 2 and leaves: 

x - (v 2 x + y 2 ) = y 2 x - y 2 

Buyer B buys %x - V 4 + V 2 = V 4 x + V 4 
and leaves: 

1/ 2X - l/ 2 - (1/ 4 X + % ) = 1/ 4 X - 3/ 4 

Buyer C buys V 8 x - % + V 2 = y 8 x + %. 
And leaves nothing. So: 

x = (y 2 x + y 2 ) + (y 4 x + y 4 ) + (y gX + %) 

X = %X + Vs 

x = 7 

"Think fast." 1) The same number, of 
course. (Ships float, you know.) 

2) It's as easy as one-two-three. 

3) Five boys. (Working together they pack 
one box a minute — and thus 50 boxes in 50 
minutes.) 
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CAN DO 

FROM START 
TO FINISH 




The All-ln-One 



YUBA 



CHOP 

Smith 



Mark S 



shopsmith design and precision make 
happy artisans of amateurs, shopsmith 
is the only complete home workshop! 
9" saw, 34" lathe, 16H" drill press, hori- 
zontal drill and 12" sander all in one 
economy package ... at 1/3 the cost of 
single-purpose tools, shopsmith does the 
job from start to professional finish. It's 
easy and fun ! Pays for itself with home 
improvements and furniture crafting. 



Complete with % H.P. motor, 
speed changer and bench, 




ONLY 



$ 299 



50 



For literature and name of nearest dealer, write Dept. SPS-160. 

YUBA POWER PRODUCTS, INC. 

800 EVANS ST., CINCINNATI 4. OHIO 

A Subsidiary of YUBA CONSOLIDATED INDUSTRIES. INC. 




® 



MODERNIZE THE FINISH 
ON OLD FURNITURE WITH 

Dexa 1 1 



THAOCMARK 



WOOD BLEACH 



• works fast and easy 
with no sanding 

• will not raise the grain 

• use on woodwork, 
furniture, floors 

• nonflammable 






WOOD BLEACH 




iHi 




RENEW 

PAINT- HARDENED BRUSHES WITH 




II 



BRUSH CLEANER 



• cleans all types of bristles 

• no work! Just let brushes 
soak 

• makes old brushes like new 

• nonflammable 



At paint and hardware 
stores everywhere 

Dexall • Deshler Products, Inc., Deshler, Ohio 




Air-Bubble Sun Port tor $50 

[Continued train paiie 112] 

The damper can also be manually ad- 
justed to control the temperature inside 
the dome by speeding up or slowing 
down the air flow. With the 12" blower 
on and the vent fully open, the rush of 
air feels like a brisk ocean breeze. 

You enter the dome through a double- 
door air lock that prevents air from 
escaping. The air lock is only neces- 
sary, says Muehlmatt, to avoid sudden 
changes in temperature if you're work- 
ing with delicate flowers. For other pur- 
poses, an ordinary single door works fine 
without collapsing the dome. 

Muehlmatt has added a center pole to 
keep the dome from collapsing if the 
power should fail, but he points out 
that this is necessary only to protect 
his flowers. For a sun room or play 
area, it does no harm to let the plastic 
collapse temporarily. 

How the dome is made. Twelve iden- 
tical sections shaped like pie wedges 
give the plastic its hemispherical shape. 
For a larger structure, the dome can be 
split down the middle and any number 
of straight-sided sections inserted be- 
tween the ends, producing a Quonset-hut 
shape. 

Muehlmatt used four-mil polyvinyl 
film and found it perfectly adequate. 
Larger ready-made air houses usually 
use six-mil film, which is a bit heavier 
and more durable. Both types are sold 
in rolls up to 6' wide under such names 
as Calvinol, Marvinol, Eskay-lite, and 
Amerex. They're available at building- 
supply houses and lumberyards. 

Polyethylene film can be used in place 
of vinyl. It is less expensive, but it's 
also less durable. Most polyethylene 
air houses are good for only one or two 
years, while the vinyl will last three to 
five years. At about three cents a square 
foot for the vinyl, it can be replaced very 
inexpensively even if you have to do it 
every three years. For longest life, it's 
best to use your air house only in the 
fall and winter, and store it during the 
summer. 

Laying out the sections. The pie- 
wedge sections are cut by first laying 
out a center line and marking off points 
on either side of the line at 1' intervals, 
as shown in the drawing. A quick and 
easy trick that Muehlmatt used was to 
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Air-Bubble Sun Port tor $50 

lay out the pattern on the cellar floor- 
chalk or crayon is good here. Then he 
placed each sheet of plastic over it and 
cut along the outlines with scissors. 

Muehlmatt used 200' of plastic 5' 
wide. After the sections were cut, he 
simply stitched the edges together on his 
wife's sewing machine. Ordinary cotton 
thread can be used, but nylon is stronger 
and more weather-resistant. To reinforce 
the stitches, Muehlmatt pressed l"-wide 
self-adhering vinyl tape over the seams 
—although he found later that the tape 
wasn't necessary. 

The base for the dome is laid out by 
marking off a circle around a stake at 
a radius of 8' 10%". The spot you pick 
should be as level as possible. Twelve 
two-by-sixes, each 4' 7 l / 4 " long, are then 
staked to the ground on edge around the 
circle to form a rim. 

The plastic dome is stapled to the top 
of the rim boards to anchor it down. 
Strips of vinyl tape are then placed over 
the staples and half-round molding is 
nailed on top, as shown in the sketch. 
This is important, to keep the plastic from 
tearing loose at the rim. To make a tight 
air seal, an additional strip of plastic 
2' wide is stapled to the rim boards and 
carried down below the soil about 3" 
deep around the inside of the dome. 

Make it movable. For a completely 
portable dome, you need only weight 
down the edges of the plastic with a rim 
of sandbags, eliminating the foundation. 

Openings for the blower intake, vent, 
and doorway are all made by stapling 
the plastic around wood frames and cov- 
ering the edges with molding strips. The 
air lock consists of two old screen-door 
frames spaced apart by furring strips 
and covered with plastic. 

An even simpler entranceway can be 
made by providing merely a slit in the 
plastic that you open like a tent flap, 
as is done on many ready-made air 
houses. The slit is kept airtight either 
by two lips that overlap several inches 
or by a slide fastener. 

Muehlmatt added a trim little hedge 
around his dome to hide the foundation 
and a bed of bluestone inside to make 
an inexpensive floor. He's so pleased 
with his air bubble that he's planning an 
even bigger one for this spring. It will 
be 50 feet long. 




SCREWDRIV 

made to withstand 
lifetime of hard 



You'll recognize the lasting 
quality of a P&C Screwdriver 
when you first pick it up. 
The craftsmanship is obvious. 
Each P&C screwdriver blade is 
forged of alloy steel, heat treated 
and oil tempered. Bits are highly 
polished, resist rust and are 
torque tested to withstand twist- 
ing. Tough, hardened, precision 
ground tip will not chip . . . 
stays sharp. There is a 
P&C screwdriver for 
every type of screw — 
slotted, phillips and 
clutch. UL approved. 



You'll find P&C screwdriv- 
ers on the colorful P&C 
Merchandiser In your fa- 
vorite hardware store. 
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knight-kit. 

m ^ A PRODUCT OF ALLIED RADIO 



ELECTRONIC 



A PLEASURE TO BUILD 
and YOU OWN THE BEST 



electronics 
wet 



AD I ? 



featured in the 
big 444-page 1961 

Allied 

ELECTRONICS 
CATALOG 




KITS FOR 
EVERY NEED 

Stereo Hi-Fi 
Hobby 
Instrument 
Amateur 




BIGGEST SAVINGS 

Know the thrill of building your 
own money-saving electronic 
equipment. Make your selection 
from the complete knight-kit 
line — available only from 
allied. Lowest in cost, conven- 
ience-engineered for easiest 
assembly, best for performance; 
satisfaction guaranteed or your 
money back. Send today for the 
1961 allied Catalog — select 
exciting knight-kits — and... 



SAVE ON EVERYTHING 
IN ELECTRONICS 



Get more for your money 
in: Stereo hi-fi systems and com- 
ponents • Recorders and tape • 
Citizen's 2-way radio • Amateur 
station equipment • TV tubes, an- 
tennas, accessories • Test instru- 
ments • Electronic parts, tubes, 
transistors, tools. Send today for 
your FREE 444-page Allied Catalogl 




ALLIED RADIO 

ALLIED RADIO, Dept. 27-A1 
100 N. Western Ave., Chicago SO, III. 

□ Rush FREE 1961 Allied Catalog No. 200 
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Shaping the Savannah Superstructure 

[Continued from page 7.5-f] 

Simulate canvas boots by painting the 
boat tops buff. 

King posts, booms, mast, flagstaff s. 
While you can make these of %" dowel- 
ling, No. 4 plastic knitting needles are 
less likely to break. Notch cargo king- 
post parts for cemented lap joints, and 
complete each assembly before cement- 
ing it. Tackle blocks and running lights 
are cross sections sliced from dowels. 
Crow's-nests are bits of balsa. Form balls 
for mastheads and flagstaff tops by plac- 
ing drops of cement on the ends. 

Deck fittings. Cut the rectangular 
bases for the bitts from Bristol board. 
Cement them down and drill holes for 
snubbing posts cut from swab sticks. The 
anchors and winch assemblies are shown 
in drawings. Capstan winches at the 
stern are brass turnings. Use rattan 
splinters and wire for the radar antennas 
on the top deck, and a little piece of per- 
forated metal from a radio-tube grid for 
the radar "basket" on the mast. 

Shaping the rudder. One of the detail 
drawings shows the arrangement of parts. 
Scale up the profile plan to make tem- 
plates for the rudder-blade sections. When 
you solder the collar to the bottom of 
the brass tube to hold the hinged as- 
sembly together, slip a temporary paper 
shim under the movable blade sections. 
That will insure a bit of vertical play 
for free hinge action. 

To install the rudder, drill a X W hole 
vertically through the center of the rud- 
der-post nub in the fiber-glass casting. 
Also bore a % "-diameter hole horizon- 
tally through the back of the hull's 
propeller-shaft housing. 

Position the upper end of the rudder 
assembly in the hole and fasten it 
there with a generous fillet of epoxy glue 
on each side of the fiber-glass. After the 
adhesive sets, solder the tiller to the top 
end of the rudder rod. 

Propeller and shaft. The big Savan- 
nah has a five-bladed prop, but you'll 
find that a three-bladed job gives fine 
performance and is easier to form. Turn 
the hub from a %" section of % "-diam- 
eter brass stock through which you've 
drilled a Vi" hole for the propeller shaft. 
Drill and tap a smaller hole through the 
side wall for a recessed setscrew. Fasten 
the hub to a short length of %" rod, and 
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Shaping the Savannah Superstructure 

chuck the rod in a lathe (or an electric 
drill) to round off one end. 

Hacksaw three equally spaced slots 
deep enough into the hub to get a firm 
grip on a set of blades cut from f\" cop- 
per. Note that the cuts are made at a 
25-degree angle to the back face of the 
hub. Cut and file the blades to shape 
(each is %" long, yV wide at the base, 
and terminates in a % "-diameter half 
circle). Press the blades into the slots 
and sweat-solder them. File the solder to 
remove any lumps and form a slight fillet 
to fair the blades into the hub. Back out 
the setscrew to release: the dbtll-rod "kmm 
die," and replace it with a 4 1 / 4" length of 
V4" rod. This is the Savannah's propeller 
shaft. 

Propeller-shaft bearing. A fine one 
can be made from a %"-by-3" brass nip- 
ple that will set you back 5^ at an elec- 
trical-supply store. Bore a hole through 
the side wall and sweat-solder an old oil 
cup into it. Push the tube through the 
%" hole in the back of the hull casting 
from the inside, just far enough to thread 
a nut onto the projecting end. Anchor the 
other end with a hardboard block, epoxy- 
glued to the interior of the hull. Again, 
thread a nut onto the tube projection. 
Fasten both nuts permanently with fill- 
ets of epoxy glue. 

Painting the hull. Cover the area that 
is to remain white with newspaper and 
masking tape. With the hull right-side 
up, use aerosol paint to spray on the 
bright red belt at water line. When the 
paint dries, cover the part that is to re- 
main bright red with more tape, turn the 
hull upside down, and spray dark red 
paint on the exposed bottom area. Re- 
move the masking. Cement the anchors 
in the hawsepipes. 

Use dark red for all lettering. The 
ellipses of the atomic emblems are black, 
red, and green, working downward in 
order of size. For the staggered blue 
stripes on either side apply thin strips of 
adhesive-backed decorating tape. 

Paint the propeller bronze. Remove the 
hub from the shaft, slip the shaft through 
the bearing from the hull interior, and 
fasten the propeller back on the end pro- 
truding from the propeller-shaft housing. 

Next month, you'll be coupling the 
other end of the shaft to a steam-turbine 
power unit. 




Photo from Learcal Division, Lear, Inc., Los Angeles 

The day of the precise craftsman is not past. 
You should see how some of the nations finest 
workmen go about doing their jobs with pains- 
taking accuracy. 

Such accuracy is absolutely vital in the manu- 
facture of many of the precision components 
that make this "Space Age" possible. 

To get the accuracy-and fine finish so necessary 
on precision parts, skilled machinists choose 
South Bend 16" Lathes. 

• Dependable — Trouble-Free 

• Spindle bearings designed specifically for pre- 
cision work. 

• Quiet running — No Vibration — No Gear Marks 
—Delivers parts with extremely fine finish. 

Prices of South Bend 16" Lathes start at 
$2591 f.o.b. factory 

Write for catalog of South Bend Lathes, Milling 
Machines, Shapers, Drill Presses and 
Pedestal Grinders 

SOUTH BEND 




SOUTH BEND 22, INDIANA 

BUILDING BETTER TOOLS 
SINCE 1906 
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How Fast Do You Work with Tools? 

[.Continued from page 177] 



a minute and zip through a two-by-four 
in 2*/2 seconds. 

On big jobs, like framing a house or 
garage, this adds up fast. The 500 or 
so two-by-four cuts required to frame the 
walls of a typical six-room house take 
half a day by hand, less than half an 
hour with a power saw. 

Driving nails. There's no substitute for 
a hammer to drive the 2,000 or more nails 
that go into a house frame. But it's good 
to be able to gauge about how long the 
job will take. 

With a 16-ounce hammer, you can 
drive a 16-penny common nail flush in a 
two-by-four in four seconds. So— to drive 
2,000— you can count on a good three 
hours of swatting. 

Boring dowel holes. This is a job you 
shouldn't rush. But even using care, you 
can sink a %" hole l 1 /^" deep in three 
seconds with an electric drill, as against 
seven seconds with a hand brace. Be- 
cause the power drill is faster and less 
tiring, it generally does a cleaner, more 
accurate job than a brace. 

In boring larger holes, as for BX cable, 
the electric drill will punch a %" hole 
through a wall stud in 6V£ seconds- 
more than twice as fast as its pokier 
hand-powered cousin, which needs 14 
seconds. This amounts to a saving of two 
hours on a typical one-story wiring job. 

The time gap widens still more on saw- 
ing large holes, as for plumbing or to 
install a kitchen sink. With a hand brace 
and compass saw, you'll need three min- 
utes—and a liberal supply of elbow grease 
—to bore a starting hole and cut a sub- 
floor for a 4" soil pipe. By using an 
electric saber saw that makes its own 
starting hole and cuts 4' a minute, you 
can do the whole job in 35 seconds. 

To saw a sink opening in a kitchen 
counter top takes about an hour with 
hand tools, only 12 minutes with the 
saber saw. If you've been wondering 
whether to nick the budget for such a 
tool, this is a persuasive argument in its 
favor. 

Sanding and planing. For rough sand- 
ing, a flexible disk or belt sander will 
far outstrip either an orbital sander or 
a hand sanding block. They'll smooth 
away a iV' saw cut in end-grain pine in 
15 seconds, compared to a minute for 



the orbital sander and iy 2 minutes by 
hand. But for fine finishing a hand block 
or orbital sander will give you a smoother 
job than a disk or belt sander. 

If you've been tempted by a power- 
plane attachment for an electric drill, 
here's another surprising test. With the 
drill attachment, you can shave from 
a 2' length of 1" pine in 15 seconds. With 
a hand block plane, the same job takes 
about 25 seconds— not as long as you 
might expect. For occasional work, obvi- 

JSEXT MONTH: Do you heat your house 
with steam? February PS presents a 
roundup of money-saving and 
heat-saving tips on how to get the 
best out of a heating plant. 

ously, a hand plane is perfectly adequate. 
For big jobs, a power attachment could 
be an important aid. 

Are power tools always faster? No. 
On short, on-the-spot jobs you may save 
time by not using power tools. You can 
trim the excess off an oversize door, for 
example, in about the same time it takes 
to string up an extension cord for a power 
saw. The same applies to drilling the 
holes for the strike plate. 

Choosing the best tool for the job de- 
pends to some extent on your own skills. 
You can time yourself easily to see how 
you compare with the figures given here 
or to find out how you do with other 
tools. All you need is a helper and a 
clock with a sweep-second hand. 

In clocking brief, repetitive toolwork, 
such as driving nails or screws, base 
your findings on an average of at least 
five successive operations. Simulate ac- 
tual working conditions as much as pos- 
sible since the normal pauses between 
operations must be included to give you 
a realistic total. 

Whenever you do a major job, such as 
putting up a wall or shingling a roof, 
make a note of the total time required 
as well as the individual operations. A 
record of such times will help you esti- 
mate the size of future jobs. Where you're 
working with hand tools, it's wise to 
clock yourself over an extended period 
since initial speed falls off rapidly with 
fatigue. 
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SPECIAL OF THE MONTH 



RAMKHUKI 



PRIVATE TELEPHONE 
SWITCHBOARD 

• Item -701. Install your 
own private system. Fine 
for motels, factories, stores* 
apartment, ete. Connect any 
2 lines together by pressing 
key. Capacity 12 lines. Can 
be connected to your local 
system . Brand new. 

• Beautiful walnut finish cabinet. 

latest design, finest equipment. &r%-r Cf\ 
Govt, cost $450. SALE V' »9V FOR 

• Will furnish W.K. dial phones with board at 
tS.95 each. Reg. $9.95. 




CONTRACTORS 
LEVEL-TRANSIT 

• Item - 877. Leading make brand 
new latest model level-transit with 
tripod and case. Used by leading 
builders, schools, etc. 12-X scope, 
high accuracy, use as level or 
transit. Limited time offer. . . . 




$89.91 PPD. 




to 1. inn. ISO rpm. 
Site 15iA"x5l/4". 
Govt, cost $295 



ELECTRIC CAR MOTOR 

• Item =576. Powerful 
gear motor. HI torque. 
Build boy's car. golf cart, 
winch, elevators, etc. 
Kuns on 6 or 12-v battery. 
Reversible. Gear ratio 33 
Ball bearings. Shaft W dlam. 
Wt. 3n lbs. (1 e TO 
SALE ^IS./y FOB 



Reverting awitch for above motor— $3.50 FOB 



6 OR 12-V STORAGE BATTERY WINCH 



• Item £311. Powerful 
fully reversible ball-beartnj; 
pear reduction winch. 1000- 
2000 lb. pull. Use on 6 or 
12-v battery. Holds 40' of 
V\" cable. For trucks, docks, 
boats. Govt, cost $280. 
SALE 




$46.71 FOB 



BATTERY HYDRAULIC PUMP 

• Item £920. New electric 
hydraulic pump. Use on lift 
trucks, loaders, etc. 

• Operates on 12 or 6 24-v 
DC. 1000 p.s.l. 1 to 3 <rnm. 

Inlet and outlet ports. 34". female threaded. Slic 
15"x7"x6". 3S lbs. Cost Govt. <■ , A r> c 
$175. SALE ^lO.YO FOB 
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AIR COMPRESSOR 
BARGAINS 

For painting, cleaning, 
tires, control termites. As- 
semble your own outfit. Lowest prices 

• DeLuxe Kit. Compressor, tank, gauge 
tor, paint gun. fittings. How to build 
tlons. List $52. SALE S49.50 FOB 

• Compressor 1-cyl. $21.30. 2-cyl. $54.75. 
Govt. Air Tank. $10.95. Regulntors. $3.95. 
Pop Off $1.75. Pres. Gauge $1.75. Finest paint 
gun. $11.50. Auto switch $4.75. All postpaid. 







115-V TO 19-VOLT TRANSFORMER ^'1^ 

• Item £1526. New high current 1 - 
60*cyclc step down. Use with war 
surplus DC series motors or our 

I winch. Adj. taps give range 
of 7 to 19 volts at current range 
high as 75 amps. Hundreds of uses 
with surplus motors, laboratory, etc. Note— differ- 
ent case from picture. Govt, tic oi 
cost 529.95. Wt. 21 lhs. SALE. . ^ ■ 1 FOB 

SELF PRIMING PUMP 

• Item -280. New Govt, 
unit. High capacity. Fine 
for basement, ideal htlge 
rinnuw&n - ■ (boat), contractor use, etc. 

/JttNBlr Capy. 12-40 gpm. 1% <o.d.) 

Inlet and outlet. Wt. 51 lbs. 
Kit of spare parts free. Govt, coat 

Iaub- : $22.90 FOB 

EXAMPLE BARGAINS IN NEW CATALOG 

• $ 6.00 V-R 4 digit counter $ 1.69 FOB 

• 504.00 FM Radio Transmitter 13.95 FOB 

• 16.50 Immersion Heater 115-V.. 3.95 FOB 

• 230.00 Gear Reducer 140 to 1 29.75 FOB 

• 27.95 Battery Charger ti-12 volt. 16.95 FOB 

• 47.00 AC, DC 10.000 r.p.m. 

motor 4.95 FOB 

• 52.50 Cathode Ray Tube (!M>5).. 4.91 PPO 

• 300.00 Welding Generator PI 16.95 FOB 

• 30.00 Hand Wtnrh 1500 lb. cap.. 15.95 FOB 

• S8.00 Centrifugal Pump 275 gpm. 49.50 FOB 

• 95.00 Gear Motor Actuator 8.72 PPD 

• 66.00 Gear Reducer 80 to 1 8.98 PPD 

• 2n.00 Power Cord 8 ga., 

(3-rord) 50 ft 9.95 FOB 

• 39.50 Motor- Vacuum Blower 

Unit 6.95 FOB 

• 24.50 German Stop Watch 14.96 FOB 




ELECTRIC MASSAGE MOTOR 

• Item #1019. A marvelous 
special— one of the best Items we 
have ever offered. Represents a 
manufacturers overstock of brand 
new leading make Electric-mas- 
saging motor units. Tyt>e used on 
expensive contour health chairs. 
9 Easily attached to any chair— 
placed under pillows— use directly on aciiing 
backs, arms, legs. Creates a soothing, relaxing 
stimulation to tired tissues, tight muscles, for 
weight reduction, under pillow for soothing sleep. 

• Well built motor with scientific double weight 
powerful vibration eccentric, two cooling fans, 
super quiet motor— 115-volt 60-cycle. W'lth cord 
and plug. 7"x2"xl". Wt. 6 lbs. tg jl ft 
Est. Cost over $15.00 Sale FOB 

(three for $23.95) 



AUTOMATIC TELEPHONE SWITCH 

• Item —738. Amazing electric switch 
—same used in dial telephone offices. 
Select any of the 91» circuits with dial. 
Use for private system— remote tele- 
metering - experimental — etc. Fascinat- 
ing unit. Furnished with dial and data. 
Regular sale price this Item $16.95. Cost 
over $125.00. Wt. 16 <to ct l 
lbs. SALE I FOB 
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HYDRAULIC EQUIPMENT BARGAINS 

Savings to 80%. Build loaders, diggers, presses, 
ete. All brand new. 

• Control Valve. 1 or 2 $18.00 PPD. 

• Tractor tap 1000 psl 49.75 PPO. 

• 12-v Motor * Pump 1000 psl. 16.95 FOB. 

• 2-Way cyl. 2<<t" bore. 16" str. . 19.95 FOB. 

• 1-Way, 31/j" bore 6 ft. str 69.50 FOB. 

Many other tupen, size*, ftems. 



Electronics, Power Tool*, Binoc 
■ - , ulara, Hydraulics, Power Plants, 
, \ Air Compressors and thousands 
lM^* of other items, 





1. SOLAR SYSTEM 



3 Giant Wall Mapstfl 



$100 



(A $3 VALUE) 



EACH 3 FT. x 4 FT. I Lithographed 
In 12 Colors . . . Striking Wall 
Decorations ... of great Edu- 
cational Value to Children. 

1 MAP OF SOLAR SYSTEM t OUTER 
SPACE shows all 9 planets: di- 
ameter, distance from sun, length 
of day. axis tilt, galaxies, star 
clusters, signs of zodiac, surfaces 
of Mars. Titan. Venus. 
9 UNIVERSAL MAP OF WORLD gives 
* every border, sovereignty 
change since World War II. Also 
polar regions, all 24 time zones, 
deserts, mountains, rivers, oceans, 
islands. 



3 BRAND-NEW SO - ST A T E MAP OF U.S.A. 

*• shows all 50 states: includes 
Alaska, Hawaii: all State capi- 
tals, rivers, deserts, mountains. 
Indian reservations, even Puerto 
Rico and Virgin Islands. 

Mail Coupon on Money- 
Sack Guarantee 

Bargain offer saves you $2 on 
regular price. But supplies are 
limited. Order today; money 
back within 10 days If not 
delighted. (Order extra sets as 
gifts.) Send coupon now. 



r 
■ 



Book Enterprises, Inc., Dept. P-3 
310 E. 44 Street, New York 17, N. Y. 

I enclose $ for set(s) 

of World-U.S.A.-Space Maps at $1 per set 
postpaid. If not completely satisfied, I may 
return maps within 10 days for full refund. 



Name. 



(please print) 



Address . 
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City Zone... State. 
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This point lets you 
bore holes up to V/i" 

with small electric drill 




It's hollow ground to bore 

cleaner, faster at any angle 

'NOW YOU CAN increase the boring range 
of your small electric drill or drill press. 
New Irwin Speedbor "88" bits bore faster, 
cleaner holes up to Wi" in any wood. 
V4" shank chucks perfectly. No wobble, 
no run-out. Sharp cutting edges on Irwin 
exclusive hollow ground point start holes 
faster, permit spade-type cutters to bore 
up to 5 times faster. All Irwin Speedbor 
"88" wood bits are forged from single bar 
of special bit steel, tempered full length 
and machine-sharpened for extra accu- 
racy, longest life. 17 sizes, 14" to \Vl". 
Buy individually or in sets from your 
Irwin hardware or building supply dealer. 

Only 75C each, sizes '/»" to 1" 
Only $1 .25 each, sizes 1 V»" to 1 %" 



L 



■ nun mm SPEEDBOR "88" 
KWIN WOOD BITS 

at Wilmington, Ohio, since 1885 



.WAY 



Acclaimed by thousands of 
Homeowners. Mechanics and 
Hobbyists as the welder of 1 UO 1 
uses. Easily operated from 
properly wired 110 volt AC or 
DC line. The Ideal sift with a 
llfe-loni? use. Order today on 10 
day money back ifuarantee. Send 
only KU.UO today. Pay Postman 
balance C.O.D. plus charges. 
Literature on larger equipment on request. 
FOUR-WAY WELDER CO.. Dept. F3-A 
1810 s. Federal St. • Chicago 16. III. 



.WELDER 

^° m ca e rVo"* ,t 




CLOGGED SEWERS? 

CLEANED INSTANTLY BY IMPACT 
SAVES PLUMBING BILLS-TIME 



Anyone can trigger new Flush Gun shooting air & 
water impact on stubborn stoppages In Toilets. 
Sinks, Urinals. Bathtubs. & Sewers j<>„ ft. in pine 
Vt." to 6": Rags, Grease, and Roots melt away IN- 
STANTLY when struck by hammer-blow. Amazingly 
effective. Worth many times Its cost in Plumbing 
Hills or start your own Business. Tear out Ad now 
& write address beside it for FREE BOOKLET or 
phone Kllrtnre 5-1702, Miller Sewer Rod. Dept. 
ps-i, 4642 N. Central Ave., Chicago 30. Illinois. 



G UNK d eg r eases 



At better 
automotive 
supply and 
hardware 
retailers 
every- 
where. 



Cleans engines, garage 
floors, power mowers, 
greasy walls economi- 
cally and safely. 
In aerosol or 
pour spoul cans. 



GUNK CHICAGO CO., River Forest, Illinois 

■crying 'he •Mio'weW and Sou'r> — n' 

RADIATOR SPECIALTY CO., Charlotte, No. Carolina 

trrrmg the fair Sou'fif oil and la* Writ 




Fixing f. F. Amplifier Faults 

[Continued from page 149] 

on the floor. The youngster was quietly 
loading two tube shields into a toy truck. 
Pete grinned as he waved me out. 

The Case of the Unmarked Sockets 

TO MY dismay, an ophthalmologist in 
the family recently informed me that 
I needed glasses. It was a hard blow. 

My relationship to the doctor is a bit 
unusual. He's my uncle, but he's 90 days 
younger than I. There's a good-natured 
running feud between us. 

One day Bart called me to look at the 
TV in his waiting room. He usually fixes 
it himself if it only needs new tubes. 
When he's successful, he's unbearably 
smug about it. This time he had goofed. 

In the I.F. strip there are many tuned 
circuits that are critically aligned at 
the factory with the original tubes in 
operation. Since there are small differ- 
ences between individual tubes— even of 
the same type— a different tube in a par- 
ticular socket will often upset the align- 
ment slightly. If only a single tube is 
different, the change may not be enough 
to notice. But if they are all different 
theoretically the I.F. alignment should 
be touched up. 

Bart had taken all the tubes out to a 
tube tester and replaced the weak ones. 
But he'd returned the tubes to their 
sockets without regard to their original 
position, satisfied as long as they bore 
the right number. The picture had sound 
bars bouncing in time with the perform- 
ers' voices. The fine tuning would not 
eliminate them. 

"Young fellow," I said condescend- 
ingly, "if you had taken the trouble to 
mark the I.F. tubes and the sockets you 
took them from, you wouldn't be faced 
with this trouble." I kept switching the 
I.F. tubes around until the bars had 
disappeared. 

Bart seemed to take my riding all too 
peacefully. In fact, he gave me a free 
eye test and handed me a prescription 
for glasses. 

Later I found out why all the kindly 
professional solicitude. 

"Okay, who's the wise guy," the op- 
tician snorted, handing me back my pre- 
scription. "This prescription will get you 
nothing but plain window glass." 
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Our Secret Radar War with Russia 

[Continued from page 69] 

an air-defense system, the other a coastal 
installation that monitored ships in the 
Mediterranean. The coastal radars were 
the concern: Could their antennas swivel 
up to take over after the air-defense sites 
were knocked out? 

A ferret (a B-24 then) answered the 
question quickly and neatly. Equipped 
with receivers for both the coastal and 
air-defense radar frequencies, plus a 
jamming transmitter to neutralize the air- 
defense setup, it sortied over. Promptly 
the air-defense radar locked onto the in- 
truding B-24. The raven flipped on his 
jammer. A few minutes later, he was in 
a radar beam again— from the coastal 
antennas. That was what he wanted to 
know and he got the hell out. 

Listening in on everything. There's 
lots more than radar for an expert raven 
to find. He could intercept secret radio 
communications. If he's lucky (or well 
informed) he could happen onto a missile 
firing. Many missiles are guided by radio. 
A recording of the guidance signals re- 
veals, to expert electronic analysts, how 
the control system works. Then you can 
dream up ways to louse it up. 

Today the lousing-up could involve 
very sophisticated deception. You might 
send out fake signals to trigger the other 
guy's missile into blowing up in mid-air. 
Or you could nudge its steering mecha- 
nism into a full turn so that it doubles 
back to wipe out its own launching base. 

The trickery was cruder, but more ex- 
citing, in World War II. Then, the Nazis 
dispatched agents with portable radio 
transmitters to talk their bombers in over 
London. The British got onto the same 
frequencies with conflicting directions ( in 
fluent German). The ether was often 
filled with genuine and counterfeit 
screams of "Fake! Phony! Don't listen to 
that Schweinhund!" Some Nazi pilots 
got so mixed up they landed in England. 

It is even conceivable that a raven 
could eavesdrop on the countdown pre- 
ceding a missile firing. The launching 
officers relay their orders over a public- 
address system. This broadcasts extreme- 
ly weak, low-frequency radio signals. 

The countdown would give away many 
details of the missile's design. You might 
also be able to tell if the firing was a 
test, a space shot, or a real for-keeps war 

CONTINUED 




You can do more with 

DELTA'S 'LONG BED' LATHE 

Now you can get a big 36" working ca- 
pacity between centers with this new 10" 
Metal Lathe. It's a big value in its class 
because in addition to more capacity, it 
offers this exclusive combination of 
features: 

• Variable Speed Drive— choice of 
speeds from 50 to 1500 rpm. 

• Quick Change Gear Box— gives you 
54 feed rates or thread pitches. 

• %" Collet Capacity— largest available 
in any comparable lathe. 

You can own this precision lathe for a 
dollar figure you'll find surprisingly low. 
It's easy to learn how you can do more 
with the extra performance features this 
lathe offers — simply visit or call your 
Delta Industrial Distributor (listed 
under "TOOLS" or "MACHINERY" in 
the Yellow Pages). 

Send for Free Catalog! 

Pictures and describes the complete 
line of Delta Metal Lathes and ac- 
cessories. Write: Rockwell Manu- 
facturing Company, Delta Power 
Tool Division, 504AN. Lexington 
Ave., Pittsburgh 8, Pa. 



DELTA INDUSTRIAL TOOLS 



another fine product by 

ROCKWELL 
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Command 

Performance- 
wit h 

GRAVELY 

Power! 




UNMATCHED PERFORMANCE at your com- 
mand! Powerful 6.6 hp. Gravely Tractor mechanizes 
your lawn, garden, farm jobs . . . makes the toughest 
jobs easy. 

POWER to plow deep and easy . . . perfect seed- 
bed in one operation. Change attachments, mow the 
toughest rough or the finest lawn. Choose from 30 
job-proved tools! 

All-Gear Drive, power Reverse, optional electric 
starter. RIDE or walk to suit the job! 

Ask your authorized Gravely Sales and Service Dealer for 
FREE DEMONSTRATION. Or write for FREE 
24-page "Power Vs. Drudgery" Booklet today! 

Installment Plan Available 

GRAVELY TRACTORS 

P.O.BOX 602- A DUNBAR, W. VA. 



^ NEW CATALOG! 




FINE DOMESTIC & IMPORTED 



and over 1500 items for the 

HOME WORKSHOP 



BIG DISCOUNTS 

on Latest Models 

STANLEY 
POWER TOOLS 

Upholstery Materials 

Lamp Parts 

Mosaic Tile Supplies 

Modern and Tradi- 
tional Turned Legs 

Metal Legs- 
All finishes 

Craftsman Hardware 

Music Box Move- 
ments 

Handand PowerTools 



Hardwoods, Veneers, Plywoods, 
Mouldings, Mosaic Tile, Ornaments, 
Tools, Archery and Skiing Woods 

AT LOWEST MONEY-SAVING PRICES! 

Your complete wood and workshop buying? 
guide. ..new 132 page edition now ready! Start- 
ling: savings on everything you needl Your 
complete wood buyingguide and project book. 
Craftsman is your best, most complete source 
of finest kiln-dried domestic and imported 
woods. Beautiful wood inlays, colorful band- 
ings, matched plywoods, embossed mouldings, 
carved ornaments, newest wood -working 
tools, "hard-to-find" cabinet hardware; more 
than 1,600 items! Packed with newest patterns, 
project ideas and money making plans. En- 
close 25c (refunded with first order) to help 
pay mailing and handling cost. Write NOW! 

CRAFTSMAN WOOD SERVICE CO. 
Dept. B-l , 2729 S. Mary St. Chicago 8 




Craftsman Wood Service Co., Dept. B-l 

2720 S. Mary St., Chicago S, III. 

Enclosed find 25e. Rush new CRAFTSMAN WOOD 
CATALOG. 

NAME 



ADDRESS. 

Cm ZONE STATE. 



Our Secret Radar War with Russia 

missile. Countdowns for liquid-fueled 
ICBMs take hours, so this kind of warn- 
ing is much better than one from a radar 
fence like BMEWS, which at best might 
spot an ICBM 15 minutes before it hits. 

ECM and ECCM. The main job of the 
ferrets, however, is to bring back data 
that show how to neutralize the other 
side's radar. The ways of doing this— 
electronic counter measures, or ECM— 
are many and devious. And for every 
ECM there is an ECCM— electronic 
counter counter measure. 

Confusion. You can jam a radar by 
aiming a powerful beam of static at it. 
This mottles the scope with "hash" so 
that the operator can't identify the few 
blips representing the real intruders. 

Such brute-force jamming gives you 
away. Jamming of our DEW Line and 
BMEWS would be tantamount to a dec- 
laration of war. 

Besides, new radars can duck this kind 
of jamming. It must be concentrated in a 
narrow frequency range, and they switch 
frequency quickly. 

A very cute jamming preventive is 
"cuddle-up." You set your radars to a 
frequency close to one your opponent 
uses. If he jams you, he jams himself. 

Deception. This is better than con- 
fusion because the radar operators don't 
know they are being misled. You may use 
decoys— harmless targets to lure defense 
forces away from a real intruder. One 
U. S. decoy missile is the Quail, a small 
rocket cleverly shaped to reflect radar 
waves strongly. On a scope it looks like a 
big bomber. Just before the Normandy 
invasion in World War II, motor boats 
carrying similar radar reflectors made 
feints against the coast. The German 
radarmen thought they were warships. 

One of the most ingenious deception 
gizmos is the Spoofer, which is carried 
aboard the intruding craft. It picks up 
the radar beam, amplifies it, and sends it 
back to the radar station— a fake echo 
more powerful than the real one. 

At first the fake is timed to coincide 
with the real echo. But only until the 
searching radar locks onto the intruder. 
The defensive operator now thinks he has 
his target. He does, but not for long. The 
Spoofer gradually slows down the pulses 
it sends. The radar, which is usually de- 
signed to track strong echo pulses, fol- 
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lows the fake and disregards the genuine 
echo. Since it calculates range by meas- 
uring the time between echo pulses, the 
intruder seems to be going away from the 
target when it is actually approaching. 

Invisible missiles. If you could build a 
missile entirely of the plastic used for 
radar antenna housings, radar waves 
would go right through it. No echo could 
get back to show on the scope. 

Coatings that prevent radar echoes 
would be almost as good, and it is known, 
despite a dense fog of secrecy, that they 
do exist. One type works like the anti- 
reflection coatings on camera lenses. It 
uses two reflecting surfaces accurately 
spaced. The radar waves bounce back 
and forth between the two surfaces, can- 
celing themselves out. Unfortunately, the 
coating must be designed for particular 
frequencies, and won't work at others. 

Plastic coatings that soak up radar 
waves like sponges are sold commercially 
(to line test rooms). In them, the radar 
energy is converted to heat, so that little 
is left to be reflected. 

Ferrets in space. Tomorrow's elec- 
tronic warfare will be more complicated 
—and more necessary. Missiles strike 
with almost no warning. 

Ferrets will be artificial satellites, 
launched to survey every inch of the 
globe every day. (The U. S. has two, 
Samos and Midas, just about ready.) 
They'll be hard to shoot down. But if 
they orbit low enough to snoop effective- 
ly, they'll be easy to spot and track— and 
jam. They might report back nothing but 
gibberish, or worse, electronic fairy tales. 

Radar defense is giving way to infra- 
red detectors. These send out nothing, 
but spot an intruder by the heat its en- 
gines throw off. That means you can't 
ferret them (could you tell if somebody 
was taking your picture?). They're also 
quite safe from jamming (although may- 
be you could blind them with an electro- 
magnetic heafc ray). But you can decoy 
them with flares and fireworks. 

Missiles are switching over to inertia 1 
guidance, which steers by automatic dead 
reckoning— no radio signals, no radar, not 
even infrared. To jam that, you'd have to 
distort time or twist gravity. 

Yet all these modern marvels depend 
on wheels and gears and electronics. 
Somewhere they are vulnerable. 



THE EASIEST WAY IN THE WORLD 
TO DRIVE AND REMOVE SCREWS 




1. After drilling pilot holes simply attach a 
Versamatic to electric drill. Fits any make. 



If 




* 


* 












I 



2. Place screw in hole; 3. Your fingers act as 
drive it easily with a clutch . . . starting, 
slight forward pres- stopping action in- 
sure . . . hold housing stantly. Simple and 
in fingertips. safe ... no blisters. 

Versamatic puts Your 
power drill into low gear... 

by means of 7 to 1 
speed reduction. 
Gives your drill 7 
times more power. 

Versamatic 

MAOE BY THE MAKERS OF 
SUPREME BRAND CHUCKS 

SUPREME PRODUCTS 
CORPORATION 

2222 S. CALUMET. CHICAGO 

Sold by leading tool dealers.. .$14.95 list 




4. Versamatic runs in 
reverse for removing 
screws. You won't be- 
lieve how easy it is 
until you try it. 



PRECISION 




PRODUCTS 
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screens, upholstery, carpets 

hundreds of other uses. 
You name 'em!* 




Swing line 101 Staple Gun 

4 



Staples practically anything. Ex- 
clusive push-button loading and 
built-in staple extractor. At your 
stationery, department or hard- 
ware store. 



Send for FREE 
12-page booklet 



*W/n $5 per Idea! 

Swingline pays $5 for each practical new 
idea on how to use the SWINGLINE 
STAPLE GUN... to be published in "Tips 



"Tips for Tacking." for Tacking." Send your ideas today! 



3g 




INC. 



\38-00 Skillman Ave. .Long Island City 1, New York 



NEW BELSAW MULTI-DUTY POWER TOOL 1 


fl o n us o 


D 1 A M C Q 


■m «-» i no _T1 




Now you can use this ONE power feed shop to turn 
rough lumber into high -value moldings, trim, flooring, 
furniture . . . ALL popular patterns. 

RIP... PLANE ... MOLD. ..separately or all at once by power 
feed... with a one horsepower motor. Use 3 to 5 HP for 
high speed commercial output. 

LOW COST . . . You can own this MONEY * o 

MAKING POWER TOOL for only 

, , . down payment 

bend coupon today 

\ BELSAW POWER TOOLS 921 Field Bldg.. Kansas City 11. Mo. i 
I Send me complete focfs on the MULTI ■ DUTY Power Too/. I 
I No obligation. I 
I I 

I Name ■ 

\ Address \ 

■ City 



State. 



The 200-M.P.H. Bocar 

[Continued from page 116] 

gauge. The manufacturer suggests killing 
the fanless engine when waiting for long 
traffic lights, but you notice that the 
temperature rarely climbs over 180 de- 
grees, even during prolonged idle. 

Acceleration is fantastic. Once out of 
the city limits, you make for the nearest 
superhighway to try the Bocar at speed. 
From a standing start, it takes the needle 
just over four seconds to swing past 60. 
You're almost tempted to open it up all 
the way and see whether it'll really do 
the advertised 200 m.p.h. The cold wind 
sweeps over the low windshield and buf- 
fets your eyes. You make a mental note 
to pick up a pair of goggles soon. 

You take your hands off the wheel for 
a few seconds and the car continues 
unwaveringly on course. The departure 
point, or widest part of the body, is far 
forward to create a vacuum from that 
point back; with this design feature, 
even the smallest-wheelbase car prac- 
tically steers itself. You feel safe in the 
cockpit; you're completely enclosed by 
the sturdy chrome-moly space frame. 
There are no rattles. Instead of being 
bolted to the frame, the body is secured 
by fiber-glass strips wrapped around the 
tubes. 

Sharp turn coming up. You decide to 
wring 'er out, so you step on the gas. 
The car tracks easily with no lean, and 
refuses to break loose. 

If you're no sissy, you'll spend several 
hours on the road that first day before 
you decide to head homeward. And you'll 
be in for a pleasant surprise when you 
stop at the service station. Though fuel 
economy dips as low as three m.p.g. with 
hard driving, you can expect to get in the 
high twenties under cruising conditions. 

The options. You have your choice of 
four body styles ranging from dual-pur- 
pose models to the over-200-m.p.h. com- 
petition Stiletto. Though the Corvette 
power plant is standard, any other 
engine, modified to any degree, can be 
installed. A Rootes-type supercharger is 
available at extra cost. The machined 
hubs accept either Borrani wire or disk 
wheels. Gas-tank size, brake-lining mate- 
rial, and road clearance also can be 
varied to suit you. What's more, if you're 
a do-it-yourselfer, for about $4,325 you 
can get a kit complete except for engine. 
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BATTERY OPERATED CAPSTAN -Terrific 

|x>wer for pennies. Use for rope \ v,::: of any 
type »s anchor windlass on l>oat8. Can be bumper 
mounted for pulling 1 power, lifting or dragging 
on jeeps, tractors, trailers, trucks and campers. 
Will operate on 6, 8, 12. 24 or 32 V. Fully 
enclosed weatherproof case. 5Vb* dia. spool. Capacity 2500 lbs. 
plus. Shipping weight GO lbs. 18" long (including spool) x 8" 
high x 12" wide. 3 horsepower motor with tremendous 
reduction. NEW. Another Airborne exclusive — $89.95. 



HEAVY-DUTY CABLE No. O. Four layers 

insulation. Kiherglas Jnoket. Use us positive and 
negative electroile cables for arc welder. HlRh 
amperage, late government spec. Approximate 
GOVERNMENT COST S40. 50' lengths— $14.50. 



AIRBORNE ALL-PURPOSE ELECTRIC WINCH 

Kully beuriiuu'd 3 HP motor with a reduction of 
240 (o 1. Will operate on (i, K, 12, 24 or 32 V. 
Will lift up to 2 tons. Safely clutch set at 3 tons. 
Fully reversible. Adjustable hand brake and Inck. I>rum will handle 
over 500' oT 1/4" steel cable or ^k" rope. A terrific, compact power 
takeoff for beaching boats, etc. Will work off any battery withitr 
the range from 6 to 32 V. Cost of this unit is less than an installa- 
tion for a competitive brand. Shpg. wt. 1 50 lbs. Complete, ready 
to run (less cable;. Dim.: 8" W x 34" L x 18" II. NEW, $99.50. 



ELECTRIC PUMP WITH CONTROL UNIT 

Run* on 12 or 24 V. Centrifugal type. Draws 5.2 AMPS. 
Has built-in removable filtering screen. Great for bilge, 
circulating or sump pump . . . bait tanks, etc. Pumps SOO , , 
GPH. Complete with on and off switch rheostat, 2 speeds • — * 
(hi it lo). Mfd. by Ingersoll-Rand. Shpg. Wt. 7 lbs. Approx. 
GOVT. COST $195. NEW SS.9S. 
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NEW WIRE ROPE SNATCH BLOCKS with swivel 

hook. 20.00U pound capacity. 34" maximum cable capacity. 
Shipping weight 50 pounds. Hugged construction. 
Approximate GOVERNMENT COST *83. Only $14.95. 

. SOUTH WIND HEATER & ACCESSORIES 

rA Manufactured for govt, antarctic expeditions for jeeps 
and half-tracks. Heating unit puts out over 20, 000 
H.T.U.'s. Late recirculating type. Burns any type gas. 
6 volt system. Fuel consumption extremely low, 1 gal. per 8 hrs. 
Terrific for trucks, etc. With service & installation manuals A many 
component!. Approx. GOVT. COST $550. Shpg. wt. 50 lbs. gross. 
N E W . $39.95. 1 imiU .l quantity. Alsn available In 24 ■. ..ll-. 539.95. I 





BUILD YOUR OWN ARC WELDER, LIGHT 
PLANT OR BATTERY CHARGER $37.50 

Kit Incl. 1 Navy NEA-5 Gen. combination AC-DC type. 
AC IIS V. DC 24 V., 200-300 Amps. 2 complete 
generators Jn I, yet no larger than reg. gen. Ideal 
for home, shop and farm lighting plants. Delivers 
1200 Watts AC. DC side for charging batteries, weld- ' 
ing and operating war surplus motors. Also In kit: 
2 Voltage Regs.. AC & DC. Reverse Current Relay. 
30' New Welding Cable. 1 Ammeter, Rheostat, Elec- 
trode Holder, Toggle Switch, Welder's Shield, Wiring 
Diagram for kit. Wt. under 100 lbs. Approx. GOVT 
COST $650. Kit— $37.50. Navy NEA-5 Gen. as above, 
purchased separately, $23. SO. 

"DELUXE 11" ARC WELDING KIT 

Consists of 200 AMP. Gen., voltage reg., ammeter, shunt, adjust- 
able helmet, electrode holder, pr. welder's gloves, 30' welding 
cable, reactor coil, toggle switch, rheostat. Approx. GOVT. COST 
$050. Units guaranteed pre-testcd. $34.95 complete. 

COMPLETE 2-WAY TELEPHONE SYSTEM 

For that extra phone in the home, shop, farm, 
school, etc. Excellent Intercom with 2-wav buzzer 
system. Mfd. by Western Electric. Can carry clear 
conversation for miles. Net a tov. Wt. 1 1 lbs. Cant' 

plele with iHlttCry & SO' we.'itlu-r-pronf wire ready 

for use. All this fur only $13.95. 




140-1 REDUCTION GEAR For l»oaching boats, 
winches, hoists. Ideal for motor in golf or ltoy's electric 
car. DC motor St clutch. Easily reversible wiring diagram 
furnished. Hi torque, 1° spcedT Runs on B-12 or 24 V. 
Wt- 65 lbs. gross. Approx. GOVT. COST SSOO. Like NEW, 
$12. oo. Matched splined gear for at»ove — $3.00 ea. 

•225-1 Reduction Gear — % 1 3. SO 
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NEW 1961 CATALOG 




_J Tremendous catalog— our big> 
— fOOOs of bargains in war tur- 
in coin for your copy today 
ppd. Indicated applies to US 
City, Cal. Send cash, check, 



m 



AIRBORNE SALES CO., .nc.dept. p sin 

8S01 Stellar Drive, Culver City. Calif 



SHIRT POCKET TRANSISTOR RADIO 





BUILT-IN FERRITE ANTENNA TINY V 2 " SPEAKER! 

WOKLTMJ SMALLEST KKAL ItADIOI 
SMALLKK THAN A PACK OF CMA- 
JtKTTKS! Uses twn (limbic rcflexeri TRAX- 
SISTOItS. Guaranteed to receive local sta- 
tions anytime, anywhere! I'ses standard flash- 
light batterr. AMKK1CAX MADK AND 
SKKVK'K (U'AltAXTKKI) KOIt OXK YEA It. 
Crhin flNIV tl Ofl trash, rk. mo) and pay postman 
ocrtu UIUI *0.W fg M p | ug IMat aKe on arrival or 
send Sil.98 for postpaid delivery. Sent complete. 
Heady to play! Arailablr only by mail from: 
Midway Company, Dept. RPS-1, Kearney. Ne- 
braska 



Better Built 

Choice materials and care- 
ful workmanship make 
Gerstner Chests your best 
buy. Free catalog to ma- 
chinists and toolmakers. 

GERSTNER TOOL CHESTS 

561 Columbia St. Dayton 7, Ohio 



HOW TO 

TURN 

tentmfe 

INTO 



A MUST FOR 
EVERYONE 
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concerned; 

This MANUAL. Tell* You 
How To Make 
Handsome Profits 
From Concrete Items 
YOU CAN MAKE 



I All you nerd la a mold or two and a little determln- 
I ation. This Manual contains large, clear picturea, 
I (lvea prices and description of more than 200 differ- 
lent molds you can tny direct from the manufacturer, 
1 AND. . .priceless trade secrets that make production 
| - snap. Take the first step Today I ' I 

SEND ONLY 12. 00 FOR YOUR COPY 
(Rushed to you by First Class Mail) 



an*!**** MITER BOX & CORNER CLAMP 



2 TOOLS 
N ONE 




No. 44-COMBINATION MITER 
BOX AND CORNER CLAMP 

and holds your saw. 

aw for accurate cuts 
Full 3" rapacity. 
Side* of joints exposed SO. 75 
for nailing. gluing- ^ppd. 
No. 33 Works the same as No. 44, 
liut without saw guide attachment. 

SI. 75 ppd. 



Holds the wood i 

//fy Uses any hantlsa 
' ■ ' < fmiii o to 180 



SAW SHARPENING IS EASY 

Super Filer No. 11 joints and sharpens 
hand and circular saws 6" to 10" with 
all teeth correct in height, depth, pitch, 
bevel. When file hits steel roller, 
teeth are finished. Saw __ 
runs true with no side pull. *g- ! »* 
Includes 8* file. ppo. 



"TRU-CIRCLE" 

saw set automati- 
cally sets teeth at 
10° or $9.95 
more. * ppo 

MONEY BACK GUARANTEE 



FREE 
LITERATURE 





A. D. McBURNEY, 5908 Hollywood Blvd., Hollywood 28, Col., Dept. $-11 



LOCK-EASE 

Graphited LOCK FLUID 



For house — car — garage 
— office locks. LOCK- 
EASE makes all locks 
work easier. Flushes 
out dirt, seals out mois- 
ture. Protects against 
freezing. Frees stuck 
locks. Prevents sticking, 
stops rust. American 
Grease Stick Co. Muskegon. 
Michigan 1-205-S 



"drop or ylQp 
m"cin HJL 
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CONCRETE MACHINERY COMPANY, INC. 
Dept PS Hickory, N. C. 
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WELDER WITH AN EXTRA 




Your workshop is not complete without this pro- 
fessional 180-amp weld and charge machine by 
A. O. Smith. 

Weld for profit! Weld for pleasure! Weld all 
a-c electrodes 1/16 thru 5/32" — versatility no 
other home welder can match. Use it for re- 
pairs in shop, home, garage or farm ... on 
automobiles, machinery and furniture. 

Charge with it too! This versatile welder comes 
with an extra bonus — a full-time battery charger 
for both 6- and 12-volt batteries. With battery 
charger, $240.00. Without battery charger, $161.00. 
Both prices include accessory kit. Prices slightly 
higher west of the Rockies. 
WRITE FOR FREE CATALOG TODAY 

A. O. SMITH Welding Products Division 
CORPORATION Milwaukee 1, Wisconsin 




TAKE IT OFF! 



WITH 



KLEAN-STRIP 

PAINT REMOVER 



• fast • clean 

• non-inflammable 

• peels off paint and 
all other finishes 



THE KLEAN-STRIP CO.. INC. 
2340 S. Lauderdale, Memphis 6, Tenn. 




THE ORIGINAL PACKAGED 

boat n 



KITS 



• World's Largest 
Line— New Fiberglass 
Hulls. Over 200 styles 
Boats-Kits, Formed- 
Hulls, Semi & Custom 
finished. All types: 
Prams, Cruisers, Racers, Inboards, 
Outboards. Easy to build. Profes- 
sional results. Dtoltrt • Aftnti Inquirt 

Send 3 5 C for Colored Catalog 

52 pg. Kit Catalog plus 20 pg. Hard- 
ware and 8 pg. Armor Glass books. 

(SPECIAL OFFER!) 

Colored CATALOG plus 
''Boating Handbook". . .all for $1. 

CUSTOM* CRAFT 




* BOAT 
PLANS. PATTERNS 
FRAME PACS 

• Over UK) Plans I'allerns. 

Frame l*ak Kits. I'rams. 

Kayaks. Kaeers. KuruiholltX 
Catamarans. Cruisers In 
Outboards ifi' to in i Wood. 
Plywood and Si eel. Send 35< 
for 120 pg. Plan Catalog. 
Catalog plus 'Ho.il Building 
Handbook". . . Send SI mi 



Buffalo 7, N. Y. 



10,000 Miles in an F-8S 

[Continued from page 89] 

coming loose at high speeds. It fluttered. 

Luckett: The gas gauge went out. 

Rowsome: Look, these are things you 
beat on the dealer about with almost any 
new car. I haven't heard a solid criticism 
yet of design and construction. 

Markovich: Okay, how about the crack 
in the windshield? 

Luckett: It's strain on the glass. It 
could happen in any car. Incidentally, I 
fixed the hood with a minor adjustment 
of the right-hand catch. 

Ortner: The doors were a pain in the 
neck. Sometimes they took three or four 
slams to close. 

Francis: This may be because the body 
is so air-tight. That would make it hard 
to slam the doors closed. 

Luckett: Well, it's rain-tight, anyway. 
And one more thing. The engine starts 
right off when it's cold, but when it's hot, 
you do a lot of cranking. Maybe that 
automatic choke needed some balancing. 

Fermoyle: There's a point here that we 
shouldn't overlook. The layout under the 
hood is a mechanic's dream. Very easy to 
get at the plugs and distributor. It ought 
to save money on tune-ups and repairs. 

Safety and Comfort Features 

Markovich: You can't drive with that 
one-piece tailgate open for ventilation. 
Which means that if you like fresh air, 
you have to pay extra for a crank-down 
back window. 

Ortner: At night the instrument panel 
is reflected in the side vent window. And 
the wind noise! Unless you closed all the 
windows, it battered your nerves. And 
the right sunshade hits the rear-view 
mirror. 

Francis: For shame! My wife fixed that 
with one blow of her pale little fist. 

Luckett: The left sunshade is so close 
to the driver's head that it's annoying. 
Another thing— the slope and positioning 
of the windshield puts the frame almost 
directly over your head. 

Francis: Yes, for a six-foot-three guy 
like you. 

Luckett: On the other hand, the under- 
cowl vents are fine. They keep your feet 
cool when it's hot outside. The heater- 
defroster is excellent, too. 

Markovich: Seemed to me the instru- 
ments and controls are easy to reach. 
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And, in my book, pedal spacing is good. 

L/.c.cAe/f;:: r riie! !seaits: aire .about as ; com- 
fortable on a long haul as in my Detroit 
car. But the back of the driver's seat 
could be higher and contour improved. 

Styling 

Markovich: The upholstery is conserv- 
ative and— what's that word?— tasteful. 

Ortner: My wife was appalled at the 
upholstery design. 

Francis: You shouldn't have married 
an interior decorator. 

Rowsome: It's a pretty car. The sta- 
tion-wagon contours struck me as fine 
in everything but that set of sheet-metal 
pleats along the side. 

In Conclusion 

Ortner: I'd say the Olds F-85 is an 
honest, dull citizen of a car. It's without 
eagerness, joie de vivre, elan. 

Francis: He's talked that way ever 
since he took that trip to Europe. 

Luckett: A workout in the F-85 is all 
you need to lay to rest the old idea that 
you have to have a heavy car to get sta- 
bility at high speed and a smooth ride. 

Fermoyle: I prefer the handling of this 
Olds wagon to that of any other U. S. 
compact I've driven except the Valiant. 

Rowsome: It's a capable automobile, 
easy to feel at home in, but without much 
personality. 

Markovich: For me, it's not an exciting 
car, just a happy compromise that should 
please plenty of motorists. 

Francis: Exciting or no, it's first rank 
among the U. S. compacts. 

Luckett: It's a car that you still like 
after a 900-mile day— and there aren't 
many cars like that. 




Next Month: Don't miss Popular 
Science's report on — 

10,000 Miles in a 
Pontiac Tempest 




World's THRIFTIEST Light Plants 



700 WttU, nush button start 1115- vu no eve. 
AC. Kw'Wnrj' tasy startliur Urlg-Ks eng. So 
wiring necessary; Just pilar in and operate. 
Plenty of current for any oil burner, freez- 
er, brooder, emergency lights, etc. which 
require up to 700 watts. Ideal for televi- 
sion and radios. Complete with voltmeter 
and built-in winding to charge 6 v. auto 
batteries. (Item 24) Wt. 75 lbs. Easily fits 
in car trunk. Be prepared If storm tMO cn 
knocks out power lines. Reg. $275. . . * l«t>T»BU 
1500 Watt Plant (Item 45) same as Item 24 but larger C 1 on cn 

generator and engine with 50 <% greater outnut 

ELECTRONIC brain Now Available On AM Our Plants — Write 




HEAVY DUTY D C ARC WELDER 



Use as portable or shop welder. Up to 300 amps. 

, Senior model. Made for years of trouble-free, con. 

■'■ ' t tlnuous service. Will handle light or heavy 

i Jobs. Easily welds up to a plate using i ," 

f-WL'.f '» rods. Built-in air cooling system. Arc is easy 
HBf to strike and hold, because of specially de- 
, w i fTi signed arc stabilizer. Hl-lo switch and dial 
»"in control gives wide range of welding heats, 

mounting. ^--"■!?%r Kun welder at 2uOO rpm. with tractor. Jeep 
ft or 15 hp. gas engine, and triple V belt or 

Mange (item Jo) fl a t pulley. You can pay more, but you can't 

buy a better welder. Wt. 110 tflin CA 

lbs. 8400.00 value ' *l I T.3U 

WELDING KIT. Two 10 ft. leads, welding helmet, elec- #|A Cfl 
trode holder, ground clamp. Sold only with welder at. . . JIv.JU 

STANDARD DIAL PHONES 
Western Electric dial phones same as used by all 
telephone companies. Ideal as extensions on any sys- 
tem. Phones are converted to work without central 
station for use as private communication systems. 
Merely dial to ring other party. Rings loud and 
clear. Several may be connected on same line. Fine 
for long distances. Standard 110 V. current used on 
1 end. Needs 4 cond. wire for private line, ta 95 

Item 855 Wt. 8 lbs. each *0« 

Wire — 4 cond., 22 gauge, 250 ft $4.95 

Wire — 4 cond., 19 gauge (for distances over 
500 ft.) 250 ft. coll S7.95 

HEATING AND VENTILATING FAN 

(Item 10) Easily Installed In furnace pipes. Forces 
even heat to all rooms. Over range removes kitchen 
smoke and odors. Powerful, continuous duty motor, 
110-120 v. AC. Mount in wall or celling to ventilate 
any area. Quiet, super-efficient fan moves huge vol- 
ume of air. (400 to 600 CFM) . 

8" Pipe, wt. 5 lb 56.85 

9" Pipe, wt. 6 lb 57.85 

10" Pipe, wt. 7 lb $8.85 

12" Pipe, wt. 8 lb $9.85 

HEAVY DUTY FAN. Semi-enclosed motor, suitable for spray booths, 
restaurant exhausts, poultry houses, etc. 

IO" Fan. wt. 8 lbs. (Item 10E) .SI 1.95 

12" Fan,, wt. 10 lbs. (Item lOD) !! 1 ! $12.95 

HIGH SPEED BARN FAN similar to above, but larger, high speed 
motor moves huge volume of air. 

12" Fan (Item ion $14.95 

14" Fan (Item 10s) $17.95 

Heats Instantly anything from . — . 
a cup of water to a washtub lo 
full. Heats much faster than laal 
any stove. Terrific for coffee. L_^ ««— — ««^. 

tea. soup, etc. — great too for t« » < ^^SSasfiST 
laundry, dishes and baths. - \ > / ^f<^-\\ mf -^- ( 
Made of unbreakable shock — ^ / ( r>« . -. 

proof "Nyalite." Simple and \£L., v^9 /I > - 

cheap to operate — just plug it 
in. 1200 watts. 115 v. A.C. 
Monev back guarantee. Item 
856, Shipped pie- *o or 
paid, only » J,7J 

Send 10c for 100 page Catalog FREE with ordet . Prices f .o.b. factory-Send check or MO. 





MASTER MECHANIC MFG. CO., Dept. (SB) 

P.O. Bx. 389, Burlington, Wis. - or P.O. Bi. 65, Sarasola. Fla. 



SJEpJup to BENJAMIN'S e"!e™n"" 

DISCOVER the BIG DIFFERENCE that EXPERT 
CRAFTSMANSHIP can Make in Your 
SHOOTING PERFORMANCE and FUN ! 



25 MODELS — SINGLE SHOT and REPEATERS — 
FIRST CHOICE of SHOOTERS who want SAFETY- 
CONVENIENCE - ECONOMY Including HIGHEST 
QUALITY MATERIALS to Assure Them OUTSTAND- 
ING POWER - ACCURACY - DEPENDABILITY ! 




No 2600 BENJAMIN 
Super 35 -Shot BB 
Gas Pistol. Safe — 
>ing— Uniform Hi-Power. 

t Small Game. $18.95 
BENJAMIN 20 -Shot Cal. 
Economical. $20 95 
No. 1300 50 Shot BB Air Pistol $23 50 
No 1320 BEN JAMIN 35 Shot Cal. 22 Air Pistol 125.50 

I Catalog All Models Benjamin Single Shot t Repeaters 



FREE 



AIR GUNS *° 

No. 3600 BENJAMIN 
Super 100 Shot BB Gas 
Rifle. NonToiic-Safe 
- Convenient— Umlorni 
Hi -Velocity Power.— ► 
No. 3620 BENJAMIN 
Super 85 Shot Cal. 22 

Gas Rille $21.95 

No. 3100 Super 100 
Shot BB Air Rille. Adj. 
Shooting Force $24.95 
No. 3120 BENJAMIN 
Super 85 Shot Cal. 22 

Air Rifle $26.95 

Cal. BB 



_J or 177 or 22. Also, Special Hunting t Fishing Knife Offer 

BENJAMIN AIR RIFLE CO., 852 MARION ST.. ST. LOUIS 4, MO. 



You Can DEPEND on. . .BENJAMIN 
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ALL 
NEW! 




130 Pages- Many Full Color I 
Over 2000 Items I Rare Woods. 
Veneers. Carvings. Inlays, 
Mouldings, Hard-to-Find Hard-, 
ware, Upholster y Supplies, Lamp 
Parts. Inlaid-Wood-Picture 
Kits, Pl»ns, Projects, Etc 



1 96 1 Edition of Constantine's 

WOODWORKING 

CATALOG & MANUAL 



Since 1812— World's Largest Source lor 
Rare Woods and Woodworking Supplies, 
Tools, Hardware, Plans, Projects! 

Whether you work with wood for fun or 
profit — get your copy of this btgficst 
Constantino Catalog & Manual! Hobby- 
ists and professionals say it's the 
world's one truly complete source for 
tine rare imported and domestic woods, 
veneers, plywoods, bandings, inlays, 
mouldings, carvings — plus hard-to-tlnd 
hardware, lamp parts, wood finishing 
and upholstery supplies, patterns, 
tools, woodworking materials — at bar- 
gain prices! Also exclusive Inlaid- 
Woorl- Picture Kits. Includes natural- 
color identification Chart or 60 raro 
woods . . . pages of inspiring projects 
for furniture, etc. Complete with in- 
structions. H e ship same day. Send 
25c with coupon for postage and han- 
dling (refunded with first order). 
FREE-Year's subscription to "Chips « 
Chats " every Issue filled with exrltinir 
Ideas for woodworkers, free with Catalog! 

AL3ERT C0NSTANTINE AND SON, INC. 

20S0 Eastchester Rd. 
Dept. A 6, New York 61. N. Y. 



I Albert Constantine and Son, Inc. 

| 2050 EastchMter Rd., Dept. A-6. New York 81, N. Y. 

I Enclosed 25c (refunded on first °Tder) tor BJW, 

I stantlne Catalog & Manual. Also send FREE a year s suoscrip 

| tlon to "Chips & Chats." 

| Name ■ ' 

| Address 

I City 



.State. 



I 




TO" TILT/ ARBOR SAW 

BUILD-IT-YOURSELF 



from GIL-BILT KITS-PLANS 

Sturdy wood, steel and aluminum construction. 
BALI. BEARING arbor. Capacity and performance 
of saws selling for $150 and up. Plans, all metal 
narts In Kit. $23.95. With 10" comb, blade. 
$27.40. Enclose this Ad for FREE DELIVERY. 
Detail PLANS-PATTERN'S only Si. 00. refund- 
able with order. „ _ 
Build-lt-yon.-sclf 12" and 18" Bandsaw, 6 Belt 
Sander. Comb. Drill Prcss-Lathe. Miapcr. Build 
caril* with hand tools only. Advertised and sold 
for 13 vcars. Over 40.000 machines In use. 
MONEY-BACK GUARANTEE. FREE CATALOG. 

GILLIOM POWER TOOLS r>e P t. PM.tt! Charles, mo. 




DRAINS cellars, cisterns, wash tubs; 
IRRIGATES - CIRCULATES - SPRAYS 



Stainless shaft. (7 or 
Uses 1/6 >/•« 



1,001 uses 

Won't rust or cloal _ 
HP motor or larger . . . 14 HP 
for up to 2,400 GPH; 4r,0 GPH 80' hlffh: 
or 1800 GPH from 26' well. 1" Inlet: 
y 4 " outlet. Coupling Included free. 
Heavy Duty Bail-Bearing a QC 
Pump. Up to 5.200 GPH. * I £' 
IV4" inlet: 1" outlet, 
cask with order. Also other sizes, types. 
MONEY BACK GUARANTEE. 

LABAWCO PUMPS, Bella Mead 3, N. J. 



Postpaid 



CELLAR DRAINER 
'Law Boy' KIT 

15 '."high 
1500 GPH 




$12.95 



( less 
motor) 

HUrtiBoy"-S2" 
high. 3.000 GPH 

CI CM (less 
J I J. 0 J motor) 




Loosens Rusted Bolts 

nuts, screws, "frozen" parts! 

WRENCH 



SUPER-PENETRANT 



The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion. 

AT ALL HARDWARE 
AND AUTO STORES 

RADIATOR SPtCIAtTY COMPANY 

CHAIkOTll. N. C. 
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Biggest Desert to Bloom Again 

[Continued from page 111] 

markable for their beauty alone, but in 
addition they record what happened to 
the Sahara over a period of 5,000 years. 

The earliest (about 8,000 B.C.) show 
Stone Age men in a jungle setting of cro- 
codiles, lions, and elephants. There was 
plenty of water then. Gradually sun, 
wind, and rapid temperature changes 
eroded the land. The later paintings 
change to scenes of grazing animals and 
less luxuriant terrain. 

Then, as herders more and more re- 
placed hunters, flocks grew and the soil's 
fertility faded. Foraging animals can de- 
stroy land even faster than weather does. 
By historical times, when the Romans in- 
troduced camels there, and the Arabs 
goats and donkeys, some of the worst of- 
fenders, the desert became a grim reality. 

Some races died out or moved to the 
Sahara's rim. Others grew into fierce 
nomadic tribes. These would thread hun- 
dreds of miles across the desert in search 
of camel fodder, or else raid the border 
settlements for slaves. 

By the twentieth century, the Sahara 
had grown into the world's largest desert 
—3,000 miles wide in some places, no- 
where less than 1,000 miles across. It 
covers 2y 2 million square miles, and has 
fewer people per square mile than any 
place on earth except the poles. 

Pierced by the stark, crystalline Hog- 
gar Mountains at its center, cobwebbed 
by dried river beds, and cut by deep fin- 
gers of eroded plateaus and cliffs, the 
Sahara looks much like the surface of 
the moon. It has a temperature range al- 
most as severe. Some places in it heat 
up to 130 degrees by day and cool to 11 
at night. 

Desert development. The French gov- 
ernment hopes to change all that now. In 
1957, it set up the Common Organization 
for Saharan Regions— a development 
agency for the two-thirds of the Sahara 
that is part of the Franco-African com- 
munity. Encouraged by the news that 
there is plenty of water, C.O.S.R. and 
private agencies set out to chart the 
wealth of the Sahara and tackle its No. 2 
problem: transportation. 

Automobile pioneers in the twenties 
made dramatic desert crossings in cater- 
pillar-treaded Citroens or six-wheeled 
Renaults. Today, specially designed die- 

CONTINUED 
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ELECTRIC WELD • BRAZE & CUT 



REPAIR MOST EVERYTHING MADE OF METAL i 

Home appliances. Auto parts, Farm-rnrden enulpment. I 
toys. Make _and repair playground equipment. . 

lawn chairs, tables, orna- I 
mental Iron work, grates. | 
wajjons. etc. Solder, heat, j 
bend, and straljrhten. with J 
terrific heat from arc toreh. | 
Cut and weld up to I4* j 
B^^^Npf steel plate, A million uses j 
for Home. auto. farm. In- I 
ventors. factories, etc. 1 
Works from any home Illl [ 
volt plujr-ln. Complrte with dark welder's mask, arc torch, supply of I 
carbon weldlnar and brazlnsr rods and complete Wcldlnjr Instruction | 
Book. Efflclent-durable-1 year guarantee. Wt. only 4 lbs. , 
C Dn H nnlu DO (rash. ck. mo) and pay postman $11.95 plus COD I 
06110 Ml *J. UU , ms taKC on arrival or send H4.P« and we will send | 
postpaid. Ideal Rift for mechanically minded home owners, relatives. ■ 
friends. Order now for early delivery. Available only from: 1 
midway WELDER Dept. DPS-l Kearney, Nebraska! 





MagnetS 



AMAZING, PERMANENT, NON-ELECTRIC. HIGHLY PRACTICAL. 

Conduct interesting experiments. Hundred* of uses. Retrieve rain, 
able steel Items such as iruns. tackle from fresh or salt water: tools 
from tanks A drains. GUARANTEED. Try any magnet one week. 
Money back if you are not weU-pleaaad. 

No. s-7 10 (Wt. 53 oz.) Has pull of 223 lbs. on steel block. .$18.00 
NO. S-625 (Wt. 70 oz.) Has pull of 125 lbs. on steel block. .$10.00 
No. S-575 (Wt. 18 oz.) Has pull of 75 lbs. on steel block. . .* 7.00 
No. S-SOO (Wt. 13 oz.) Has pull of SO lbs. on steel block. . .$ 5.00 
No. S- 90 (Wt. 5 oz.) Has pull of 1 5 lbs. on steel block. . . .$ 3. SO 

NO. S- 47 Hot Pad Magnets. 10 for 31. OO SO for $ 4.87 

No. S- 35 Hobbyist assortment of 8 magnets $ 2.00 

Send U.O. or chrck. Wt ps» poitao: Sorry so C.O.D.'t. 

MIAMI MAGNET COMPANY, 3240 N.VY. 27th Ave., Miami 42, Fla. 



TILLING 
FOR PLOWING 
MOWING 



A FULL LINE — 2 to 9 HP 
with complete gear drive and reverse 
FREE CATALOG • LOW PRICES • EASY TERMS 
Over 40 years experience 

OVER 60 ATTACHMENTS AVAILABLE! 

E Richfield 16 
Wisconsin 





A National Resource 

You've seen this symbol many times in 
advertisements — sponsored by this maga- 
zine or one of its advertisers — urging us to 
support our schools and institutions of 
higher education, buy United States Sav- 
ings Bonds, help Smokey the Bear prevent 
forest fires . . . 

Did you realize it was all part of a great 
voluntary national plan of American busi- 
ness and industry to use advertising for 
important projects in the public interest? 

We congratulate our advertisers and we 
are proud, ourselves, to be a part of this 
great national resource. 

Published as a public service in coop- 
eration with The Advertising Council. 




COMPLETELY EQUIPPED 

FIBERGLASS RUNABOUT 

ONLY *565!* 

And it's guaranteed a full year! The rarest 
of bargains! The new 14 ft. fiberglass Rocket 
is exquisitely appointed with deluxe uphol- 
stering, complete steering rig, 17* wrap- 
around windshield, the standard equipment 
List is virtually endless. It excels in beauty, 
too. Rugged construction standards permit a 
unique full-year guarantee. The hull is engi- 
neered and built with a unitized frame to 
assure long life; O.B.C. rated for 10-40 hp. 
Handsome finish is resistant to fading. Your 
Starcraft dealer has more money-saving facts. 
Write today for free color catalog. 

•Plus freight and handling. 




STARCRAFT 

Dept. ps-1 



BOAT COMPANY 

• Goshen, Indiana 




TREMENDOUS SAVINGS ON 
HUNDREDS OF SURPLUS AND 
NEWLY MANUFACTURED ITEMSI 

cw 1061 edition contains over 50 paircs of 
tools and equipment for farm, home, work- 
shop, factory. Hydraulic equipment, pumps, motors, 
construction and dlesel equipment and partsl 

Write lor your FREE CATALOC Today 



GROBAN SUPPLY COMPANY 

1139 South Wabash Ave , Dept BlChicago $ III . WEbster 9-3793 



Automatic Saw Set.., 

MAKE EXTRA PROFITS ! 

Set 400 teeth per minute on hand 
band saws, 4 to 16 point, with the BeMaCo 
Automatic Saw Set. Fast, 
accurate, true hammer- 
anvil action sets teeth uni- 
formly, eliminates tooth breakage. 
Used profitably by saw shops and 
manufacturers everywhere. Every 
machine positively guaranteed! 
Write for details -today! 




BEAVER MFG. CO. 

SAW DIV. 43-S 



P.O. BOX 434, 800 So. Itll Ave. 
Inglewood, Calif. 
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Give to your 
HEART FUND 



EMERSON ELECTRIC 



PORTABLE WELDER 

High Capacity ... Low Price 4 

Ideal for farm, home workshop. Cuts, 
brazes, solders, welds. One man can • 
carry ... only 68 lbs. 6 welding 
heats up to 180 amps . . . % 2 " to y, 4 " 
rod sizes. Write today for prices and 
receive FREE WELDING SELECTOR 
GUIDE . . . gives working data you 
need in seconds! Dept. W-5 



EMERSON ELECTRIC of St. Louis 
S100 Florissant • St. Louis 36. Mo 





FREE FREIGHT 
CREDIT TERMS 

lonawanda IM. N. Y. 



mm*> Boat Plans 

BOATS 

frame Kits 

KIT CATALOGS -Over 50 Models -Pre- 
assembled. Runabouts. Cruisers. Fish- 
ing (8' to 19'). Anyone can assemble. 
Complete Marine Accessories, Fiber- 
glass plastics, trailers, paint, etc. Also 
catalog on 50 Modern Plans and 
Patterns. Prefab Frame Kits — All 
types best for the amateur builder. 



SEND 10« FOR 7 COLORED CATALOGS-NOW 
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sel trucks are used on a handful of north- 
south roads. These roads are still un- 
paved two-laners. C.O.S.R. plans to ex- 
tend and improve them as well as build 
new ones. 

The trouble with road building, or, for 
that matter, rail, pipeline, or airfield 
construction, is that it must go hand in 
hand with water development. Routes 
will probably have to run where the water 
is cheapest to obtain. Builders must chart 
all potential sources. They must employ 
ingenious methods such as the "foggaras" 
—horizontal channels that carry water 
from water tables in higher areas to lower 
ones— or use windmills or diesel pumps 
to raise water from the reservoirs far 
underground. 

All such development is enormously 
expensive. But there's no question of its 
value: the pay-offs are expected to be 
extraordinary. 

Another Saudi Arabia. Oil obtainable 
at Hassi Messaoud alone is estimated at 
more than 3 l / 2 billion barrels. Most wells 
are Class A types with a potential yield 
of 50 million barrels. Southeast, at Ed- 
jeleh, the eight fields discovered so far 
will bring in an additional two billion 
barrels. Still farther south, in a barely 
tapped area, a new well gushed so prom- 
isingly the first day that drill soundings 
were immediately increased in the area. 

All this oil is light— rich in gasoline. 
It's rich in natural gas, too, a fuel that 
can be put to immediate use for power 
in the Sahara. (A cubic foot of gas has 
the same energy as 3V 2 pounds of coal.) 

At Hassi Messaoud the gas-oil ratio is 
about 1,000 cubic feet per barrel. Even 
in the early stages of production this will 
add up to a yearly output of 73 million 
barrels of oil and 70.6 billion cubic feet 
of gas. 

To transport this oil, major pipelines 
are needed. One new 24-incher 415 miles 
long will deliver 30 million barrels of the 
gas-rich oil a year. 

Natural gas also exists in the Sahara 
by itself. South of the Algerian border, at 
Hassi-R'Mel, is a field with known re- 
serves of 30 trillion cubic feet. Other rich 
stores have been found at sites too remote 
to exploit yet. French technologists are 
already discussing how to ship this gas 
overseas— possibly by liquefying it and 
carrying it in supertankers. 

CONTINUED 
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NOW! A book that names names, 
Compares prices -Exposes startling 

PATENT MEDICINE PRACTICES . 

Learn revealing facts about High Vitamin Prices. 
Discover how you can save on your 

VITAM I m S 



"Remedies and Rackets," a new book 
by James Cook,* exposing the truth 
about patent medicine practices, reveals 
startling facts, frankly reported. 

Perhaps one of the most shocking 
revelations, in the chapter titled "Vita- 
mins and Voodoo," deals with the ex- 
tremely wide variance of Vitamin and 
Vitamin-Mineral combination prices. 

We reprint the following paragraphs 
by special permission. 

"Actually, any particular vitamin bot- 
tled under one label is, for all practical 
and therapeutic purposes, the same as 
it is when bottled under another label. 
As a matter of fact, most of the vitamin 
concentrates consumed in our country 
are produced by only a few companies. 

"The list of ingredients in a vitamin 
compound is one thing the consumer can 
almost always depend upon to be cor- 
rect. Any company which fails to label 
the bottle with the exact formula and 
amount (or unit strength) of each in- 
gredient risks a seizure by the Food and 
Drug Administration. 

"Bearing that in mind, it is enlighten- 
ing to pick up a few vitamin catalogs 
and compare the prices charged by dif- 
ferent companies for the same vitamin 
compounds." 



These three paragraphs — only part of 
the complete vitamin story — hold the 
key to sound vitamin buying habits. The 
Hudson Vitamin Catalog points up these 
price differences. 

Hudson Vitamin Products has been 
serving doctors and nurses for over 25 
years and now you, too, can purchase 
your Vitamins DIRECT from Hudson at 
savings up to 50% and more. 

Here are two examples of Hudson 
Vitamin savings: a very popular multi- 
vitamin and mineral formula (similar to 
the type sold nationally for $19.50 by 
door to door salesmen) is sold for only 
$5.95 through the Hudson Vitamin Cata- 
log, under the trade name of VitazetS; 
here's another — a well known high po- 
tency B complex formula with Vitamin C 
and minerals (similar to a brand nation- 
ally advertised at $4.40 per hundred) 
. . . only $2.10 DIRECT from the Hudson 
Catalog. 

These are only two examples — why 
not check ALL the values — write- for the 
Catalog and show it to your doctor if you 
like — but, discover for yourself why 
HUDSON has become a DIRECT source 
for Vitamins throughout the Nation. No 
salesmen will call. All Hudson Vitamin 
Products are sold with a money-back 
guarantee. 



HUDSON VITAMIN PRODUCTS, INC. 

89 Seventh Avenue, Dept. M-843, New York 11, N. Y. 
Please mail this coupon today! *Published by W. W. Norton & Co., Inc. 

HUDSON VITAMIN PRODUCTS, INC., Dept. M-843 

89 Seventh Avenue, New York 11, N. Y. 

Please mail me your Free Hudson Vitamin Catalog. 



NAME. 



ADDRESS- 



CITY. 



.20NE- 



-STATE- 



■ MAKE 






w LAWN MOWER 


Imoney 

■ WITH THE J 


GRINDER! 



^ Enjuya profitable lawn mower 

sharpening business. No previous experience needed. 
Place a hand or power mower on the Universal 
Grinder. With only one set-up you quickly grind 
the stationary blade and all of the reel blades to 
proper clearance without re- 
moving a single blade from 
mower. 

fsfBWWRBtt H. Himrloek of trkansas 
llftvlM write*: "I hare hail my 
] MW Vnirtrsal Orindrr only 
^^^^^ tiro month*. Lire 1 Vi 
miles from town. Vet have already 
made a net profit of $22 7.00 ' 

./. h. I'eterman of Pa. writes: "Thank yon for getting me started in 
this wonderful Imsine** . . . 1 arnaged $100.00 a iceek in May, 
and made S1000.00 snare time this season." 

Write TODAY for complete FREE FACTS about Big Money- 
Making opportunities in Lawn Mower Sharpening. 

ROGERS MANUFACTURING CO., Dept P-11, Lindsey, Ohio 






HI 



Electric 
Unit Cleans 
pipes 
3" to 12" 



CLOGGED SEWERS 

.REMEMBER THE 
BOOK COSTLY PLUMBING BILL— 



Chicago January 1. Just introduced 
is a Free Booklet on machines which en- 
able, the Home Owner, Janitor or Factory 
Maintenance Man to Kod-it-himself — 

Yet anyone can operate this new Rod- 
ding Tool which is whirled down the drain 
iu a few seconds. SINKS. BATHTUBS. 
TOILETS. URINALS. FLOOR DRAINS. 
HOUSE TO STREET SEWERS can be 
cleared of Rags. Grease. Paper. Sand 
while Cutter blades can be added for re- 
moving roots. A new discovery in Swedish 
Music Wire gives the rod 100% more 
Flexibility. 

Another new unit is the Miller Electric 
Rodder which has patented cutters that 
expand automatically to the size of the 
pipe. It will clean out heavy obstructions 
in pipe diameters 3* to 12". Smaller Sizes 
available. But now. what are these Tools 
worth in COSTLY PLUMBING BILLS 
SAVED. Tear this Ad out — and write your 
name and address beside it for FREE 
BOOKLET on Hand and Electric Units. 
Obey that urge. No Agent will call. A post- 
card will do (Chicago PhoneKildare5- 1702) 



Miller Sewer Rod, DepL PR-1, 4840 N. Central Ave., Chicago SO, III. 



4 



9X12 Ft. 
PLASTIC 



TARPS 



Protects carpets, furniture, cars. etc. 
Use as drop cloth, auto seat covers, etc. 
Waterproof! 1st qual. Orig. 1.25 each. 
Minimum order: four tarpaulins at 39c 
ea. — $1.56 for 4 tarps plus 35c post. & 
hdlg. Total: $1.91. No. 4, Four Tarps 
$1.91: 8 for $3.69. Prompt delivery any- 
where in U.S. or Canada. MoDey ^ CwnXtt 

TH ORES EN, Inc., Dept. 7 A 4, 585 Water Street, New York 2, NY 
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AUTOMATIC 



MAKES NEW 

PROFITS 



RETOOTHER 



'•'HAND SAWS 




Cuts new teeth in 50 
seconds — any size 4 to 
18 points. Old teeth 
fall off as chips. Easy 
to operate, A _jt— n 
perfect Job. 

Free 

BURR MFG. CO. ^k\^^ L " a u ' 

8 943-J VENICE BLV D. LOS ANCELCS 34. CALIFORNIA 
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Biggest Desert to Bloom Again 

Another Lorraine. If the north-central 
Sahara rivals Arabia in oil and gas, pros- 
pectors compare the western fringe with 
Alsace-Lorraine in iron. The veins in 
Mauretania contain 125 million tons of 
exceptionally pure (64 percent) iron. 
Farther north, in the French department 
of Saoura, two billion tons of 50-percent 
purity have been found, a good deal of 
it lying above ground. Experts say there's 
enough iron in the Sahara to supply the 
world for 400 years. 

Other surveys of the western Sahara, 
still literally only scratching the surface, 
point to 500,000 tons of copper and a 
million tons of manganese, as well as 
abundant supplies of coal, lead, titanium, 
and gold. 

Meanwhile prospectors cast glances at 
the heart of the Sahara and the monu- 
mental heights of the Hoggar Mountains. 
Here they expect to find uranium. 

Solar furnaces. Still more revolution- 
ary plans for developing the Sahara may 
follow the geologists' surveys of water 
and mineral wealth. While these may 
make the desert green and rich again, it 
will still be a hot place to live. Fine, some 
French scientists are saying. The climate 
is ideal for solar-energy installations. 
The place is so close to the equator that 
the sun's rays are almost direct, and its 
heat is both intense and dry. That com- 
bination is the most economical for har- 
nessing the sun's energy. 

Siphoning the sea. But two other proj- 
ects may frustrate that dream of solar 
power. They might really change the Sa- 
hara's climate. Both are Jules Verne vi- 
sions of creating artificial seas in the 
desert— thereby producing large areas of 
evaporation, and, hence, clouds and rain. 
One, in the Egyptian part of the Sahara, 
would literally siphon the Mediterranean 
to fill the huge (7,500 square miles) 
Qattara Depression— a desolate sinkhole 
covered with rock salt and quicksand. 

Another would dig a canal 28 miles 
long from the Mediterranean along the 
Algeria-Tunisia border and connect it to 
a series of partially dry salt lakes below 
sea level. 

Both plans, though astronomically 
costly ( the canal would require six times 
as much excavating as the Suez did), 
could work. If they do, the Sahara will 
again become the Eden of Africa. 
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JJi-TO W HOMES CUT BUILDING COSTS 



ORDER NOW 

SAVE UP TO 




INTERNATIONAL 
DEPT. ps-ll 



MILL AND TIMBER CO. 
BAY CITY, MICHIGAN 



Build your own home and save 
the builders' profit — plus savings 
in lumber and labor with Sterling 
Ready -Cut -Homes. Anyone can 
assemble with simple, easy to 
follow plans furnished. Every 
house complete with all lumber, 
roofing, nails, glass, hardware, 
paint, doors and windows marked 
ready to erect. Freight paid. 
Complete building plans ready for 
filing at low cost. Sold separately 
if desired. Write today ! 

PRICED FROM $2295 UP 
Five Easy Payment Plans 
Send 25c for NEW COLOR CATALOG 



TSX-15 Magnet Assembly (150 lb. pull) Each. ...$9.50 

TS-1 Magnet Assembly (50 lb. pull) Each 2.95 

TS-2 Alnico 5 Pot Holder Magnets 50 for J3.50, 20 for 1.50 

TS-4 Pencil Magnet with clip, 29c each, 4 for 1.00 

TS-5A Rectangular U s (4 lb. pull) 10 Magnets 3.25 

TS-6 Sample Magnets & Catalog (over 200 sizes listed) 25c 

Money Baclt Guarantee — Send check or money order, sorry, no C.O.D.'s 
TERRY SALES CORP., 1045 Silver Beach Rd., Riviera Beach, Fla. 
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WALK IE TALKIF RADIO SENDING SET 



VDIJH OWNIII IF'OCKET IS12E IMDtO STATION ■ 

TiilHIIto iirey houue on car radlrji without wiraa or _ 
hooKupuol .nirkindi lVf.,.onl:' V:i lb. >. Ir.e ::: J i.i." 
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i Kim hmailrnHirt with: "Uiul better" [:*irti ''Push-4».< te 
i Talk'-.' sw.ltonll HelfHtmitrilr.eti liashltihf Imli ertno- m 
Power tranal&rarl TBItfi ta::rradta3 In then Hfinioipj 
tiulKlinK nnill to. cans or between earn uniri one S 
; block or iiimaiatvia}-— iU>|.endlntr on ioral.icondll .Dnfl. IH 
No license or: nermil: needed!, prne'irsit ■ ■ m 
teal run in million i.nyti. UuaranteodtDI 'fork 
— I. vearnservioe"ffiiaranM4ed.... ■ 
I END OM.'I S3UOB-4 0>»sfc, cki mm am! pay |H)K1- m 
man: onl*. «9.!)S"pltu COD lmfttMrc: or «and::tlZL9!"E 
for. [.>«.p<t. dellireryi Shtppp*. eomnlrto rradtr inilB 
operau <v|i iiiinitrur.tlilhHi f :maiii kinds of, .ltierarion. || 
■hpUB Model llndldl Tnl <ic Is. now . Suoor-iaow- _ 
erett! Ordnr rem < n< .<.•. -- T ■ lnt • A »rr table only I' mm: ■ 

w£STrHNiiHAi:>ia„ ,aept. tps-*,,,, Kearney, r*.-.i.r. ■ 




WRi«n WirMinig in Jlulv^rii i> 
Plteaasis Mo ii ii ion l"ir» pull air S«'«o.ri«*t" 




Start your own business, sell tools to 
your friends and neighbors, or buy tools 
for your own use and SAVE MONET »J 



* MILLION DOLLAR INVENTORY AT 
YOUR FINGERTIPS NO STOCK TO 
CARRY. ORDER AS YOU NEED IT. 

BUY AT WHOLESALE 
PRICES. Kxtra $23.00 protit on 
your accumulated purchases. 
$1.00 refund on first purchase or 
refunded if you are not 100% 
satisfied. 



THOUSANDS! ! o< Nationally Adver- 
tised items of Hand Tooli, Power Took, 
Machinist Took, Tool Chests, Paint 
Sprayer*, light Fixtures, Appliances, 
Guru, Gifts. Toys and other items too 
numero,,* *« mention. 
WE SHIP COAST TO COT4ST 
OFF 



VVholcsuie Discounts up to 50" 
SILVO HARDWARE CO., p'^V 107 Walnut St., Phila. 6, Pa. 
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Mon Bigger Than A 




AMERICAN IIDELSIftAl., 



Typewriter^ Outper- 
1 arms Machines Many Times fits SUett" 1 

That's:: whlli Meehanl \ UlUBtWuKl!! BRBMIH 
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MARCH OF Oil IVIES 




THE:; NATIONAL, FOIUW'DjWflOiNl! 




i. ';irc ■• ,, Stationery, .Wrertsinp;., Circular!!, 
labels, phioto; and movie titl..s. eliurcTi work, 
I ilts, etc inre monev. i-old Jireet. from 1 fas-- 
I ory <; niy . Rawed |:nnt:nirl:ki' rnrt naving, too. 

Own a IPriimtilnigilBkiisiiTBStt 

l J *int:fltaiij> thent, Good PfOfit.Have home shop. 
Junior press 111 BtlSenio* !l!!9tlpL We nupptyeve- 
tythimu. . K any rules, l-'ayn foriteif in shorn time. 
Write now /iir free detaihi. 
MKLSEY PHBSSESeX-aa :M»riilo*i, Conn. 
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WEIII.O IFOR IPIEiillSyill OR PH0I1T 
1IRIII1IIII1 INDySTRBAIIL ARC WELDER 



Own ,i nrondl 125 \ir. pi ..ml istria , Si elder it l«»s::tlhan SUllUer nucliine:. WeldHI 
metals In U'' llllck. O.pwatos nff: rnopcnlv wired III* or 220! .void line. 18 aeati 
*t«B«» fromnSO Ioii125 ainrsji .Mrikei. repair Bnytliinc ofnvetial Iniill-.e 'hnmc, 
Kiirace Inritl r- shop. Kh exnei-ienee nr., I r.T.nl nc neodeii. Kuillll"dDrtl> 
j-mirt-i If" inslniclitihy. OlunnUedlll 13 inanlihs iiinicrintlntintis opernlion. 
Comptet«...nnQr: <98.5jO::BK1B on wrtte for tlet*ilt<«on I23A and other llravy 
r>uty..,Trir «U Weldemi JDealentl] riojM i ies Invitedlll 

iMarh !;t.:; Chlcairo 16, III. 
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World's greatest classified 



80 DIFFERENT 
CLASSIFICATIONS . . 
P. S. SELLS TO ALL 





POPULAR SCIENCE MONTHLY 
355 LEXINGTON AVE. 
NEW YORK 17, N. Y. 



Classified Ads only $1.15 par word insertion, payable in advance. Minimum ad 10 words. 
To be included in March issue, copy should be In our office by January 20. No cancel* 
lations accepted after January 15. Address orders to O. K. Kelly, Classified Adv. Mgr. 



AUTOMOBILES & 
MIDGET CARS 



CLYMER'S Volkswagen Owner's Hand- 
book Newly Revised $3.00. Porsche Own- 
er's Handbook $4.00. Slmca Owner's 
Handbook $4.00. British Ford Handbook, 
all models. $3.00. Metropolitan Handbook 
$3.00. Renault Dauphine Handbook $3.00. 
Model A Ford Album, photographs, speci- 
fications every Model A ever manufac- 
tured $3.00. Maserati Owner's Manual 
$4.00. Ferrari Owner's Handbook, all 
models. $4.00. New wonderful book, 100 
World's Finest Automobiles with specifi- 
cations, $5.00. Modern Chassis $2.00. Spe- 
cials and Hot Rods of World $1.50. Engine 
Swapping, tells all about exchanging en- 
gines all makes. $2.00. 1960 Indianapolis 
"500" Race Yearbook, $2.00. Souping the 
Volkswagen for more power, speed, accel- 
eration, $3.00. Write free catalog. Clymer. 
Desk PS. Los Angeles 6. Calif. 

CROSLEY or Foreign car parts cata- 
logue. Parts discount club. Box 7. Elmont. 
New York. 

SWAPPING Engines.; newly revised. 
Tells how exchange all makes $2.00. 
Clymer. Desk PS, Los Angeles 6, CaliH. 
fornia. 

AUTOMOBILE Catalogs, old. modern, 
foreign; dealer books, service manuals, 
glossy photographs: motor magazines. 
Non-Proflt organization. Write, get on 
free mailing list. Auto Maniacs D. Box 
451, Mt. Clemens, Michigan. 

OWN a Volkswagen. Renault. Porsche. 
Slmca. Metropolitan. British Ford. Fer- 
rari,,, Maserati. Ford. Chevrolet^ Plym- 
outh? You need Clymer's Owner Hand- 
books. Write for free catalog 200 auto- 
books. Clymer, Desk PS, Los Angeles 6, 
Calif. 

IF you have a product or service which 
can be sold by mail order, don't fail to 
read the new booklet, "How to Make 
Money Through Classified Advertising." 
Just send 10c for your copy to O. Bui 
Kelly. Classified Adv. Mgr., Dept. II. 
Popular Science Monthly, 355 Lexington 
Ave.. New York 17. N. Y. 

HOW to Drive a Volkswagen. Factory 
manufacturing methods. How to take de- 
livery overseas. Troubleshooting tips: 
Questions and answers. Clymer's road 
testing In Germany. Includes proper han- 
dling technique of rear engine cars. $3.00. 
Clymer, Desk PS. Los Angeles 6. Calif. 

2 AUTO SUPPLIES & 

EQUIPMENT 

JUST Out! New 404-page. Illustrated 
catalog offering savings up to 50 per cent 
on over 100. 000 auto parts and accessories, 
many hard to get. All makes (1920 to 
1961 models), trucks, foreign and spore 
cars. Also Hollywood accessories, custom 
sty linn, hl-speed equipment. Send 25c for 
postage, packing — refundable on flifst or*: 
der: Whitney, 1819 PS-1 Archer, Chicago 
16. 111. 

HYDRAULIC Jack repair kits— tree cat- 
alog— free" '•Silent-Salesmen" with each 
kit. Hydraulic Jack Packing & Toe 1 Co.. 
P. O. Box 50. Bloomfleld, N. Jl 

BUY Wholesale. Automobile Accesso- 
ries-Merchandise. Catalog 25Ci Worldwide 
I12-B7) New York Qlty 60. 
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JEEP Parts I For Military and Civilian. 
At great savings. Largest inventory. Cata- 
log for owners and dealers. Inquiries In- 
vited. American Auto Parts Co., 1830-PS 
Locust, Kansas City, Mo. 

TREMENDOUS Auto Accessories Book. 
Thousands Do-it-yourself racing and re- 
styling ideas. 25c deposit (refundable). 
Newhouse Automotive Industries. 5805- 
PS1 Beverly. Los Angeles 22, Calif. 

VOLKSWAGEN Owners: Dress up your 
dash. Nine Pressure sensitive labels to 
identify controls. Colors — Chrome, Black, 
white, red. $1.00 set; Gold — $1.25. Incoma. 
Box 392, Richvale. Ontario. Canada. 

DECALS. U.S., Foreign. Fraternal. 15c 
each. Rockland Decal. Nyack 1. N. Y. 

AUTO shop welding repair training in 
world's largest non-profit welding school. 
Low tuition. Free booklet. Hobart Weld- 
ers. Box P-lll. Troy, Ohio. 

GREATER power, economy, life for your 
car. Free Sample. Bailey's Staylube, 814 
Lyngroye Drive. Houston IB. Texas. 

NEW! ! ' 'Ring- Valve Conditioner" works, 
while you drive:" $4,00 postpaid. Guaran- 
teed.'! Discovered by oil man. Lasts many 
thousand miles!! Hall's. Lawrence 2, 
Mich. 

■ RING-Valve Job" while driving, S6.00 

Eostpaidiii Guaranteed!! Nothing like It!! 
asts 100.000 miles!! Motaloy, Grantham 
27. Penna. 

PISTONS— All makes and Oversizes, 
1900 to 1960 Automobiles. Specializing in 
Huang and Customs. Merryman. 422. On* 
lario. California,. 

1909-1934 FORD Parts. Illustrated cata- 
logue 75c. Mark Auto, Lay ten. New Jersey. 

3 AUTO TRAILERS 

BUILDi your Pickup Camper. Blueprints 
and supplies. Literature 10c. Comstock 
Trailers, Parsons, Kansas. 

4 MOTORCYCLES, BICYCLES 

AND SUPPLIES 

RECONDITIONED Motorcycle Motors. 
Chrome accessories,; Complete stock In- 
dian parts Expert rebuilding Fast service. 
Indian Motorcycle Sales, Kansas City: 27. 
Missouri 

GO Cart, less engine $30. Eschelman 
S55. Servicycle $25. Harley J45. Whlzzer 
S38. Engines $4.50 up. (Mailorder only). 
Send 25c, (35c for First Class Mailing) 
for Directory-Catalogue .Number 99, list** 
ing these andi hundreds ot other bargains 
in midget cars, motarscooters. homebuild- 
ers parts: plans, etc. Midget Motors Di- 
rectory. Athens, Ohio. 

PROTECT parked motorcycles from 
careless drivers. 100 reminder cards :ii ao. 
Stuart, 1975 Lenox Avenue, East Meadow, 
N. Y. 

5 AVIATION 

HELICOPTERS are our business, not our 
sideline. A-W. originators of homebuilt 
helicopters mot autogyros) sells more kits, 
plans than all I others combined. Learn 
why! Booklet with 3 -view drawings, com- 
plete prices, regulations, specifications, 
photos : sent postpaid, 25c. Adams- Wilson 
Helicopters, Lakev;cod :..'S Calilorn:a. 

AIRPLANE new book Modern Flight. 
Four books In one, basic Instrument, ac- 
robatic, multienglne flytng — $3.00. Clymer. 
Desk PS; Los Angeles 6. Calif. 
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HELICOPTER: Completely engineered. 
Assembly drawings and parts available. 
Send $2.00 for 3 view drawing, photo il- 
lustrated booklet, price list and specifica- 
tions. Send additional $2.00 for book 
"Basic Helicopter Aerodynamics," uses 
our helicopter for complete performance 
calculations. Helicopter Research Com- 
pany, Box 121 (S). La Mirada. Calif. 

$6000 NEW McCulloch Engine cheap. 
Ort, Box 88, Thomasville, Penna. 

PROPELLERS, plans, supplies for air- 
boats and snowplanes. Latest designs, 
prompt delivery. Catalog 25c. Banks- 
Maxwell, Box 3301G. Ft. Worth 5, Texas. 

AVIATION Bargain Catalogue. Send 
One Dollar. Box 465. R.D. 1, Colt's Neck. 
N. J. 



5B SOARING 



GET Started In Soaring: Special Soar- 
ing Kit $1.00 postage paid. Schweizer Air- 
craft Corp.. 30 Airport Rd., Elmira, N. Y. 

6 BATTERIES, 

GENERATORS, ETC. 

BATTERY Repair Manual $3.00. Satis- 
faction guaranteed. Bayer Publications, 
938Y Betty Avenue, Neenah, Wisconsin. 

7 ELECTRICAL SUPPLIES 

& EQUIPMENT 

LAMP-Appliance parts wholesale. Illus- 
trated catalogue 25c. Bargain sheets in- 
cluded. Seco, 26 South 20th Street. Bir- 
mingham 3, Alabama. 

LAMP parts. Wholesale. Thousands of 
items for repairing, converting. Catalog 
25c. Brown Lamp. Box 305-D. Clayton 5. 
Missouri. 

UNUSUAL Electrical Devices. Whole- 
sale. Literature 25c. Wellsco, Box 3055, 
North Hollywood. California. 

ELECTRICIANS! Bend Conduit easily, 
correctly. Latest "Simplified-System" 
$3.00. William Goforth, Box 3061S. Santa 
Barbara, Calif. 

ELECTRO-Scribe ! Engraves all Metals. 
$2.00. Beyer Mfg.. 10511-C Springfield. 
Chicago 55. 



8 WELDING, SOLDERING 

WELDERS. 110-220. Welds $39.50. 
Morris, 1070 Inner Drive, Schenectady, 
New York. 

ARC Welder Manual . . . Only 50c .. . 
regular $1.00 value. Tells how to weld 
every job. Emerson Electric, 8100 Floris- 
sant. St. Louis, Missouri. __ 

FREE Catalog, welders, welder kits. 
Build 350-ampere welder using aircraft 
generator, plans 25c. Dunbar Manufactur- 
ing. Minneapolis 8. Minnesota. 

AIRCRAFT Generators, portable weld- 
ers, accessories. Ort, Box 8WS, Thomas- 
ville, Penna. 

9 MACHINERY, TOOL 

SUPPLIES, ETC. 

FREE New Catalog showing only com- 
plete line of work holding tools available 
anywhere. Drill press vises, angle and 
swivel machine vises, rotary tables, pro- 
duction and heavy duty angle vises. 68 
different models, fully described with 
prices. Palmgren Products Co.. 8366 South 
Chicago Ave.. Chicago 17, Illinois. 

TOOLMAKERS' Hole and Slot gages. 
Campbell Tools, 1424 Barclay. Springfield, 
Ohio. 

SHEET Metal brakes: 36*— $37.00. 
Larger sizes. Benders, folders, shears. 
Free catalog. Vyke Company, N4158 Jason, 
Denver 11, Colorado. 



10 ENGINES, MOTORS, ETC. 

DIESEL Injector Parts and Fuel Pumps 
Wanted GM51-71-110. Mayer, 7120 Car- 
negle. Cleveland 3, Ohio. 

SALE: Go-Kart engines — brand new 
Clinton A490 2>,i h.p. only $39 delivered. 
Also McCulloch MC 10 Regular $125, only 
$79.50 delivered. Gest Motors, 2925 Ridge. 
Philadelphia 21. Pa. 

ELECTRIC Motor Repair Men, request 
catalog motor winding and testing equip- 
ment. Motor Industries, Quincy, Illinois. 

NEW One Horsepower D.C. Motor — 
$3.47. Ort. Box 8 SM. Thomasville. Penna. 

ENGINES. Go-carts. Motorbikes. Whole- 
sale. Catalogs 25c. Loren Products, Dan- 
ville. Illinois. 



NEW 10/15 horsepower aircooled Law- 
rence Engines for racers, helicopters, 
welders, generators only $108.00. Ort. Box 
1563S. York. Penna. 

71 BOATS, OUTBOARD 

MOTORS 

NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water. Mich. 

FULL size, cut-to-shape boat patterns, 
blueprints. 7>, 2 -38 feet. Big new 88 pg. il- 
lustrated "Build a Boat" Catalog of Naval 
architect-designed Catamarans. Cruisers. 
Runabouts. Skiffs, Outboard Boats, Sail- 
ing, Racing, Houseboats. 50c. "How to 
Build a Boat" Booklet, $2.50. Equipment 
catalog $2.00. Cleveland Boat Blueprint 
Co., Dept. A-77. Box 1651, Cleveland. Ohio. 

FRAME Kits. Plans or full-size Patterns 
for 35 Inboards and Outboards. Prepared 
for Amateur Builders. New 80 page illus- 
trative catalog— 50c. Glen Marine, 9152 
Rosecrans. Bellflower. Calif. 

BOAT Docks, build yourself or for 
profit. Complete plans, specifications, in- 
structions for six different models. Send 
$1 00. National Floating Dock Co., 1717 
Gent, Indianapolis 2, Ind. 

FIBERGLAS Boat Covering. Wholesale 
prices. Free literature and samples. Sei- 
fert's. Box 31X. DePere, Wise. 

BOAT Lifters Anyone Can Afford. Lift 
Boat paint protect against storms. Na- 
tional Insulcrete, Box 4188, Miami Beach 
41. Florida. 

300 PLANS. Kits. Catalogs: Powerboat 
$1.00. Sailboat 25c. Trailer Kits. Marine- 
craft. Box 161-P, Brighton, Mass. 



11A GOVERNMENT SURPLUS 

JEEPS $278.00. Planes $159.00, Boats 
$7.80. Generators $2.68 are typical gov- 
ernment surplus sale prices. Buy 10,001 
items wholesale, direct. Full details. 627 
locations and procedure only $1.00. Sur- 
plus. Box 8PS. Thomasville, Penna. 

BUY War Surplus Direct From the Gov- 
ernment — Airplanes. Boats. Jeeps. Trucks. 
Tractors. Helicopters. Walkie-Talkies, Ra- 
dar, Misc. Send for Brody's "U.S. Depot 
Directory & Procedures" $1.00. Box 
425-PS. Nanuet. New York. 

JEEPS— $223.83. Boats— $35.65. Radios— 
$2.45. Tools, Cameras, Typewriters. Typi- 
cal Surplus Prices. Buy Direct. List of De- 

Sots, Procedure. Full Details Only $1.00. 
ew York Enterprises, Wall Street Box 
402-S3. New York 5. 

12 BODY-BUILDING COURSES, 

JIU JITSU & ATHLETIC 

EQUIPMENT 

BUILD powerful arms, chest, shoulders! 
22 exercises, $1. Fonsad, Box 601-C, 1100 
Market. Wilmington 99, Delaware. 

KARATE! Judo! Yoga! Musclebuilding ! 
Boxing! Stunts! 125 individual, illustrated 
lessons. All for $1.00. Scientific instruc- 
tions, deadly secrets. Charts! Diagrams! 
Sanson Institute, 44A Bromfield. Boston 
8. Massachusetts. 

"BIG Muscles. The Quick Way." Dr. 
Young's revolutionary discovery. Free in- 
formation. Gaucho, Box 9309-S6, Chicago 
90. 

LEE'S "Fighting Arts Orient." $3.98. 
Nishiyama's "Karate." $7.00. Parker's 
"Kenpo Karate," $6.25. All three. $15.50. 
Catalogue 25c. Trade In Karate books bv 
others for $1.00 credit. Oriental Book 
Sales, P.O. Box 1183, Oakland 4, Cali- 
fornia; 

FREE Muscle building Information. 
Bodytone, Box 638A, North Miami. 
Florida. 

THE latest, fastest body building meth- 
ods. Free Brochure. Johan Dykhorst, P.O. 
Box 1060. Johannesburg. South Africa. 

PERFECT Manhood — and methods of 
attaining it, $2. guaranteed. Fazekas, 
G.P.O. 1673-M. New York 1. N. Y. 

BARBELLS, Exercise Equipment Cata- 
logue 10c. Reading Barbell Co., Reading, 
Pa. 

PUSHED around? Don't take nonsense 
from bullies. Surprise them. Easy when 
you know Police Jlu Jltsu. Complete fully 
illustrated course in one volume as taught 
police and armed forces. Send $1. now. 
Satisfaction guaranteed. Books Publishing 
Co., Amityvllle 39. New York. 
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OUTSTANDING Physical Development! 
Any Age. New Guaranteed Discovery Uses 
Only A Rope! Strength. Health. Muscles. 
Gain-Reduce. Free Booklet. Ropercise, 
4834-A Art. San Diego 15. California. 

BARBELLS. Dumbbells. Courses. Appa- 
ratus. Booklet 10c. Good Barbell Co., 
Siloam Springs. Arkansas. 



13 TAXIDERMY 



FREE Book tells how you can learn 
Taxidermy and Tanning. Fascinating, 
profitable hobby. Send Postal. No Obliga- 
tion. State Age. Northwestern School, 
Dept. 2662. Omaha 2. Nebr. 

14 FIELD GLASSES, 

TELESCOPES 

WAR Surplus bargains! Millions of 
lenses, instruments, telescopes, binoculars, 
components and complete line of astro- 
nomical telescope items. World's greatest 
optical market place. Send only $1.00 for 
beginner's 10-lens kit and big instruction 
booklet Stock 2-CN. Write for catalog-CN 
Free! Edmund Scientific Co., Barrington, 
New Jersey. 

FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses, Prisms, 
Telescopes. Binoculars, etc. Send $1.00 for 
10 Lens Hobbyist Set and Project booklet. 
G. Jaegers, 691 West Merrick Road, Lyn- 
brook. New York. 

AMAZING prices precision binoculars. 
Folder "Binocular Selecting," catalog 
free. Prentiss Importers. Mercury Bldg., 
West Los Angeles 25. Calif. 

CELESTIAL reproductions of observa- 
tory photographs. Free catalogue. Astro 
Murals. 33P West 60th St.. New York 23, 
N. Y. 

DYNASCOPE — Amazing world famous 
reflector telescope. Request free brochure. 
Criterion, Dept. DS-80. Hartford 1. Conn. 

REFLECTING Telescope completely as- 
sembled. 60X. ' Guaranteed Observatory 
clearness. Free information. The Skyscope 
Co., P. O. Box 55, Brooklyn 28. New York. 

TELESCOPE kits— direct from manufac- 
turer. Other optical hobby kits. Large 
selection. Free booklet. Esco Products, 
Oakridge, N. J. 

BARGAINS. Binoculars, telescopes, mi- 
croscopes. Free catalog. Adventure Sales 
Company, Box 2133. San Diego 12, Call- 
fornia. 

BUILD your own Reflector Telescopes. 
Complete kits; Mirrors. Eyepieces. Tri- 
pods, all other accessories. Request free 
illustrated literature. Criterion Manufac- 
turing. Dept. KP-73. Hartford 1. Conn. 

TELESCOPES, Binoculars — all sizes. 
Complete telescope makers supplies. Free 
catalog. Suffolk Science. Mattituck, New 
York. 

ASTRONOMICAL books, star-atlases, 
free list. Herbert Luft, 69-11 229th St., 
Flushing 64. N. Y. 

BINOCULARS. Telescopes. Microscopes. 
Terrific values $3.98 up. Request free 
money-saving catalog. Criterion. Dept. 
S-98. Hartford 1. Conn. 

15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 

TRAPPING 

100.000 PRODUCTS Wholesale — Free 
catalog! Send postcard: Econ-O-Mart, 
Whippany 16. New Jersey. 

FREE . . . Wholesale Catalog. Beads. 
Spinners. Lure parts. Sinker molds. Jigs, 
Reels. Finnysports. (PE). Toledo 14, Ohio. 

154 PAGE catalog — a real "Dream 
Book" for fishermen! It's free! Netcraft 
Company. Dept. A-l. Toledo 13. Ohio. 

SEND me your name and I'll tell you 
about a method that lets you take giant 
bass out of waters that other folks say 
are "fished out." Facts free. Write 
Eric P. Fare. Highland Park 34. Illinois. 

5000 GUNS. Swords. War Relics. Cata- 
log 50c. Smith Museum. Runnemede. N. J. 

10.000 GUNS!!! — Antiques. Moderns. 
Swords. Armour — every description. Giant 
Catalog $1.00. Agramonte's, Yonkers 2-A, 
N. Y. 

JAP rifles altering American shells 
$6.00. Jap shells $3.95, catalog 10c. TP 
Shop. West Branch 10. Michigan. 
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CROSSBOWS I Hunting— Bows I Factory 
Prices! Jayco, Box 1355, Wichita. Kansas. 



16 CAMPING EQUIPMENT 

& TENTS 

CAMPING Equipment, world's largest 
selection. Low prices. Send 25c (print 
name — address) for complete giant cata- 
logue of Tents. Camping Equipment. 
National Camp Sites Guide & Camping 
Handbook. Morsan Tents. 10-15G 50th 
Ave.. Long Island City 1. New York. 



FREE Literature— Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10. Plains, Ga. 



17 DOGS, BIRDS, HAMSTERS, 
RABBITS Sl PETS 



RAISE Rabbits on $500 month plan. 
Free details. White's Rabbitry. Mt. Ver- 
non. Ohio. 



HAMSTERS — Ideal Pets, $2.95 pair. Free 
booklet. Jer-Fre's Hamstery, 1447 Apple, 
18. Michigan. 



EARN $10,000 yearly raising Angora 
Rabbit Wool for us. Information 25c coin. 
American Angora Company, Malta 1, 
Montana. 



18 EARTHWORMS, CRICKETS, 
FROGS 



FREE Literatura. Big money raising 
fishworms and crickets. We teach you how 
to raise and sell. Special Today! Hybrid 
red wlgglers, 3000— $5.95. 5000— $8.95. 
10,000 — $16.95 Postpaid, with raising and 
marketing instructions. Read our Life 
Magazine Story, Dec. 28. 1959 issue. Carter 
Farm-12, Plains, Georgia. 



FREE Picture Folder, "How to Make 
$3,000 Yearly, Sparetime. Backyard. Rais- 
ing Earthworms!" Oakhaven-121, Cedar 
Hill, Texas. 

$10,000 YEAR possible earthworms. 32 
Page booklet tells how, 50c. Government 
information, 45 listings. Missouri Earth- 
worm Research, Box C6851, Kansas City, 
Missouri. 



$1000 MONTHLY Possible, raising 
Earthworms — African Giants! Backyard, 
Garage. Basement. Complete Illustrated 
Booklet, explains raising, feeding, pack- 
ing, marketing. Send 25c! Ozark Worm 
Farm-V, Willow Springs, Missouri. 



19 FARMS, OTHER 

REAL ESTATE 

CANADIAN Tax Sale Property: $5.00 
acre. Terms $10.00 month. Fishing. Hunt- 
ing. Investment, Vacationing, Timber, 
Minerals. Free information. Land Corpo- 
ration. 3768-D Bathurst, Downsview, On- 
tario. Canada. 

STROUT Realty Catalog — Free. 3.649 
Bargains described; 35 states. Established 
60 years. Strout Realty. 251-ZB Park Ave- 
nue South, New York 10, N. Y. 

FLORIDA Homesites (high and dry) 
near National Forest $345 at $10 monthly. 
Folder free. Winfree Vernor, Deland, 
Florida. 

CAROLINA Coast. $4 down. $4.40 
monthly buys large homesite, 70x150, in 
beautiful Boiling Spring Lakes. Satisfac- 
tion guaranteed. 16.000 acres. 52 fresh- 
water lakes. Free literature. Charlie 
Pratt, Southport 2. N. C. 

CANADIAN Tax Sale Lands, average 
price five dollars an acre. Small monthly 
payments. Farms, timber, hunting and 
fishing camps, minerals. Limited number 
of properties. Write at once for free cata- 
logue. Tax Sale Service, Room 411-H, 1173 
Bay St.. Toronto 5, Canada. 



FLORIDA 5-acre tracts. Only $10 month 
— $50 down. Speculative land without 
roads — excellent capital gains opportunity! 
Fifty miles west of Miami. Free: Map P16. 
Gaylord Wood, Broker, Ford Lauderdale, 
Florida. 



21 POULTRY & SUPPLIES 



RARE, Fancy, Ornamental Chicks. Ban- 
tams, Ducklings, Goslings, Guineas. Tur- 
keys. Capons. Free Catalog. Stromberg's, 
Fort Dodge 57, Iowa. 



22 PROFITABLE OCCUPATIONS 



VENDING Machines— No Selling. Oper- 
ate A Route of Coin Machines and Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation. Dept. 17, 
715 Ensor Street, Baltimore 2. Maryland. 
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FREE Picture Folder, "How to Make 
$3,000 Yearly. Sparetime. Backyard, Rais- 
ing Earthworms!" Oakhaven-7, Cedar 
Hill, Texas. 

INVESTIGATE Accidents— Earn $125 
week to start. Claim Investigators are ur- 
gently needed to Investigate more than 
490.000 accidents daily. Work full time for 
Insurance company, railroad, steamship 
line, or government office. Or step into 
your own profitable spare time business. 
No experience needed. Free book— Now! 
Universal Schools, B-l, Box 8227. Dallas 
5. Texas. 

BECOME independent with your own 
franchise business. Thousands earning 
handsome incomes. Request interesting 
facts today. National Franchise Reports, 
PS-528, 333 North Michigan, Chicago 1. 

INVESTIGATE Auto Accidents— Earn $750 
to $1,000 monthly. More Investigators ur- 
gently needed. Car furnished; business ex- 
penses paid. No college education neces- 
sary. No selling of any kind. Pick vour 
own job locality. Meet interesting, im- 
portant people. We train you at home in 
spare time. You keep present job until 
ready to switch. Write for Free Booklet. 
No obligation. Liberty School, Dept. 21, 
Libertyville, Illinois. 



100.000 BOOKS— 10c Each! Astonishing 
Subjects! Tons Titles! Free Catalogs 
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HYPNOTISM 



HYPNOTIZE Self, Others while asleep 
With amazing hypnotic phonograph rec- 
ords, tapes. Catalog free. Research Asso- 
ciation, Box 24-G, Olympla, Washington. 

FREE Illustrated Hypnotism. Self 
nosis Catalogue. Write: Hypnotist, 
Sunset, Hollywood 46P. California 



HYPNOTISM. Selfhypnosis. Guaranteed 
Home study courses. Diploma issued. Free 
brochure. School Hypnology, 135C Central 
Park West, New York 23, N. Y. 



WORLD'S largest catalog free. Merlin 
Enterprises, 1244 Lincoln Avenue, San 
Jose. California. 



FIRST Offer! Scientific treatise on hyp- 
notism just published. Why pay more for 
less? Hedl, Box 6638, Philadelphia. Penna. 



MAKE Money Writing Short Para- 
graphs. Information Free. Barrett, Dept. 
C-86-B-A. 7464 No. Clark, Chicago 26. 



FREE Book "990 Successful, Little- 
Known Businesses." Work home! Plvm- 
outh-45R. Brooklyn 4. New York. 



WANT Big Money? Start your own 
business at home. Spare or full time. Fas- 
cinating, Respectable, Profitable. Send 
your name and address today for Free in- 
formation. Forest City Flocking. 1517 Log 
Cabin Avenue, Rockford, Illinois. 



23 BOOKS & MAGAZINES 



GOOD Used Books, 50c-$l. Free Lists. 
Editions. Dept. PS, Hempstead. New York. 

BRITISH Book Bargains. Any subjects. 
Catalogues free. Transbooks, Wantagh 77. 
New York. 



"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. 



SELF-Hypnosis helps you face your 
problems with renewed confidence, will 
power and assurance. Professional hy 
tists method. $2.00 complete. Franc 
Box 2656. Fresno. California. 

"HYPNOTISM Explained." 64 page book 
— 15c. Bookmaster, 1843 Harte, San Jose 
3. California. 

HYPNOTIZE Unnoticed, quickly, effort- 
lessly, or refund! Thousands satisfied! $2 
Imtern. Box 244, Cedarburg, Wisconsin! 

FREE Hypnotism. Self -Hypnosis. Sleep- 
Learning Catalog! Records, Tapes, Books 
Courses, Equipment! Drawer PS697 
Ruidoso, New Mexico. 

*o M n lr i? ? ea 5 in 8> F uH Course of Lessons 
$2.00 Postpaid. Post Card brings full De- 
tails. Money Refunded if not fully Satis- 
fled. Bette J. Dept. A-l, Box 201, Sta. F, 
Buffalo 12, N. Y. 

"HYPNOTIZE . . One word . . . One 
fineersnap " on stage. Satisfaction— or 
refund. $2. Hypnomaster, Box 9309-S6, 
Chicago 90. 

HYPNOTISM: 25 lessons. Most complete 
course offered. Instant methods, every- 
thing! $2.00. Guaranteed! Welchel. Lim- 
Ited. Black Mountain, North Carolina 



BOOK Disposals: 10 different including 
large issues $1. 32— $3. Samples, some- 
thing different 30c. Persil, 436 New York 
Avenue. Brooklyn 25, N. Y. 



7000 GOOD Books 50% To 90% Off! List 
Free Werewolf Bookshop. Verona. Penna. 



ILLUSTRATED Medical and Health En- 
cyclopedia. Advice and Guidance in 4 vol- 
umes, 2,376 pages, 1.500 full-color pictures. 
Volumes are 6V 2 x9\'4. Postpaid $19.50. 
O. R. Miller, Rl, Montgomery, Penna. 



NEWSPAPER. American, complete orig- 
inal $1.50. Dated in 1790's. Catalogue 25c 
stamps. D. R. Spaight. Bookseller, Tall 
Timbers 9. Maryland. 



RESTORING Apparently Dead to life. 
Oriental Resuscitation. Method with pho- 
tos. 59c. Iowa add tax. Nelsons', Box 412, 
Oskaloosa, Iowa. 



BOOKS. On the political, economic and 
historical Importance of Money. Free Bro- 
chure. Omni Publications, P.O. Box 216, 
Hawthorne, Calif. 

MAGAZINES Wholesale-Retail cata- 
logue 10c. Backdates, 1181 East Lombard. 
Baltimore 2. Maryland. 

NATIONAL Geographic Magazines, Any 
issue. 1888-1960. Periodical Service, Box 
465-PS, Wilmington. Delaware 



BOOKHUNTERS: All Subjects. Send 
Wants! Jaher Book Service, 183 Hazel- 
wood Drive, Westbury, New Yo rk 



PROVEN new concept of self-hypnosis 
teaches you quickly, easily! New book 1 
New tape! New record! Free literature 
McKinley Publishers. Dept. SP. Box 3038 
San Bernardino, Calif. ' 

LEARN While Asleep (Method 92% Ef- 
fective). Develop A Powerful Personality. 
Control Weight And Tension With Elec- 
tronically Proven Transitional Sleep 
Methods. Details Free. A.S.R. Foundation 
Box 21-Z. Henry Clay Station, Lexington, 
Kentucky. 

HYPNOTIZE Successfully! "One Word " 
"Instantaneous." "Against Will" Methods 
Exposed! Complete Illustrated Course- 
Including "Secret Nerve Pressure Tech- 
nique" $1.00. Arthur Fowler, Box 4391. 
Woodbury. New Jersey. 

HYPNOTIZE the same day and use self- 
hypnosls. For full instructions send $2 00 
to G. Smith, 632 Braxton Road " 
Park. Penna. 

24A JOKES, GAMES, 
NOVELTIES, ETC. 



3100 NOVELTIES, Jokes, tricks, gadgets 
funmakers. hobbies. Big catalog lOc 
Johnson-Smith. D-495. Detroit 7. 



25 MAGIC TRICKS, 
PUZZLES, ETC. 



ATHEIST Books. Catalogue free. Truth 
Seeker Co., 38 Park Row, New York 8. 



JUST Out! Amazing new booklet, "How 
to Make Money Through Classified Adver- 
tising." This booklet is "must" reading 
for all mail order men. It tells you what, 
where, when and how to advertise. Con- 
tains scores of valuable hints on keying 
ads, writing copy, analyzing results, etc 
If you advertise now, or ever plan to, 
don't fall to read this booklet. For your 
copy, just send 10c to cover postage and 
handling to O.K. Kelly, Classified Adv. 
Mgr Dept 231, Popular Science Monthly, 
355 Lexington Ave., New York 17, N. Y. 



GREATEST collection of Tricks, Jokes, 
Magic ever assembled! Exciting catalog 

eS? U! £ of w \°°° Mysteries, Dept 
PS1-61C. Trumbull. Conn. 

WORLD'S finest professional magic 
Joker novelties. Giant illustrated cataloe 
10c. Top Hat. Evanston 13. Illinois. 

WIN. Dice, Cards. Catalog 10c. Books 
Box 671. St. Louis 1. Missouri. 

500 TRICKS, Latest Edition Douglas 
120-page catalog now available. Complete 
catalog — magic tricks and equipment just 
10c. World's fastest service. Magicland 
Dept. A. Dallas, Texas. ' 

MAGIC Catalog. 35c. Eagle Magic. 713 
Third Avenue South, Minneapolis 2. Minn . 

3000 TRICKS, pocket, parlor, stage. 
World's Finest Magic Catalog (408 pages) 
$2 50 Kanter's. S-1311 Walnut. Phila- 
delphia 7. 
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FREE Trick and Magic Catalog 25c. 
Castle Magic. Box 92-PS. Jamaica 35, 
New York. 

26 COINS & CURRENCY 

BARGAIN! Scarce collection contains — 
United States Large Cent Before 1858, 
Indian Cent Before 1900, 1909 Lincoln 
Cent. 2c Piece Before 1866, Liberty Head 
Nickel. 3c Piece Before 1874. Half Dime 
over 100 years old and our large illustrated 
Complete Guaranteed Buying-Selling Cat- 
alogue giving the true value of Rare Coins. 
Everything for only $5.00. We have been 
leaders of Numismatic Quotations for over 
Twenty Years and have purchased over 
$250,000 worth of Rare Coins. Thousands 
of persons have sold us coins. Our cata- 
logue is used by practically every dealer 
as Buying-Selling Guide, price $1.00. 
Worthycoin Corporation (C-152-D), Bos- 
ton 8, Massachusetts. 

INDIANHEADS, 10 Different In Album 
$2.00. DeWolf, 508 S. Hill, Oceanside, 
California. . 

INDIAN Head Cents, two different only 
20c. Approvals. Littleton Coin Co.. Little- 
ton R2. New Hampshire. 

GET Profit And Pleasure in collecting 
old coins. Send 25c for 68-page illustrated 
coin catalog. You'll be delighted with it. 
Send for it now. B. Max Mehl. Box 750-C, 
Costa Mesa, Calif. Oldest rare coin estab- 
lishment In U.S. Established 59 years. 

POCKET change worth a fortune? Send 
$1 for Illustrated U.S. coin catalog that 
lists prices we pay! Price refunded on 
any coins purchased. Centre Coin Co., 5 
Centre St.. Hempstead 96. N. Y. 

FLYING Eagle Plus Large Cent $3.00. 
R hode, 105 Windsor, Reading, Pa. 

BARGAIN List! U.S. Coins, Accessories. 
Stamp please. Hugh's, Hickory, N. C. 

LARGE Old Type Dollar Bill $2.00. Large 
Two $4.00, Large Five $9.00. Bargain Lists 
Free. Sayers, 1000 Unaka. Johnson City, 
Tennessee. 

25 DIFFERENT coins from 25 foreign 
countries. $1.00 Bargain. Hindley, Box 
808. Mt. Vernon. Ohio. 

NEW! 60-page Forelgn-U.S. Coins Cat- 
alog. Premium List 25c. Jolie, Roslyn 
Heights. N. Y. 

TWENTY page 1961 retail price list of 
U.S.A. and Canadian coins for 10c. Our 
selling prices on thousands of coins and 
coin collectors' supplies. Bryson Incor- 
porated. 612B Wh i te, Toledo 5, Ohio. 

FREE Bonus Offer! U.S. Bargain List, 
10c (refundable). Economy Sales Com- 
pany. Mansfield. Mass achusetts. 

INDIAN Cent, Foreign Coin. Plus Bar- 
gain Lists 10c. Hutchinson's, Box 4747, 
Phlla. 34. Penna. 

NUMISMATIC Errors: Uncirculated 
1960-D Small Date Lincolns: Closed 6. 
Filled B. Filled R, $1.50 each; 18 different 
Canadian cents $1.00. Hawaii, Alaska, 
Statehood Medal 95c each, both in plastic 
holder $3.95. 8 different Indian cents 
$1.00. 6 different Liberty nickels $1.00. 
G Distributors, Box 35123, Los Angeles 35, 
California 

4 INDIAN Cents and wholesale list 35c. 
Al. Johnson, Box 35, Colorado Springs, 
Colo. 



NUMISMATICS Largest Newspaper. 
Semi-Monthly. Sample 25c. $2.00 Yearly. 
Numismatic News, Washington Street, 
Iola, Wisconsin. 

LINCOLN Cents 14 different before 1921 
$1.00. Price List 10c. R & M Coins, Delan- 
co. New Jersey. 

8 DIFF. Indian Cents $1.00: 6 Diff. Lib- 
erty Nickels $1.00. I Doktor, P.O. Box 
35151. Los Angeles 35. Calif. 



LINCOLN Cents: 1923-s, 1921-s, 1924-s, 
1916-s-d. 1909-p, 1925-s-d. 1938-s-d. 
1930-s-d. 1955-s-d, 1917-s-d. 1918-s-d. 
1919-s-d. 1920-s-d. 1934-d, 1931-p. Good 
to fine. Complete Lot $3.95. Rolls of 
1955-s Lincoln cents line to A.U. $4.25 
Roll. Berrv, Box 306, Westminster, Calif. 



1960 GEM Proof set— $5.25. Brilliant 
Uncirculated Roosevelt dime set — $39.50. 
Retail Guidebooks. U.S.— $1.75; Canada— 
$1 75. World's Greatest 96-page Bargain 
Catalogue — $1.00. Bebee's, 4514 North 
30th. Omaha 11. Nebraska. 



COIN Magazine, 200 pages. Sample 50c. 
Numismatic. 7320 Milwaukee, Chicago 31. 



RAREST CC Mint Dollar, 1885 Unc. 
$10.00. 100 Pg. Illustrated Catalogue 50c. 
Shultz. Salt Lake City 10, Utah. 



BARBER Half dollars. 2 different $1.95. I 
6 different $4.95. 11 different $9.95. Bar- 
gain list included. Vacoln. Box 10, Rich- 

luuiiu i, Virginia. 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails. Pictorials: 
stamps from strange Countries catalogu- 
ing up to 25c each! Also Approvals. Mvs- 
tic Stamp Company. Camden 55. N. Y. 


U.S. coin list 10c Contains over 100 il- 
lustrations; over 5.000 delightful bargains. 
Stoney. 260 Washington. Boston 8. Mass. 


GIGANTIC Collection Free — Includes 
Triangles — Early United States — Animals 
— Commemoratives — British Colonies — 
High Value Pictorials, etc. Complete Col- 
lection plus Big Illustrated Magazine all 
free. Send 5c for postage. Gray Stamp 
Company. Dept. PR. Toronto. Canada. 


28 STAMP COLLECTING 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. includes triangles, commemora- 
tlves. 10c, approvals. Reeves, Box 37597P, 
Miami 37. Florida. 


FANTASTIC Fish Triangles!! Valuable 
"Ben Franklin" on Canal Zone!! Flaming 
bi-colored Volcano Triangle!! Lovely 
Olympics Triangle!! Plus lev Greenland, 
Weird Wild Beast issue and others, 10c 
with approvals. Ozark Stamps. Spring 
Lake 10, Michigan. 


80 DIFFERENT U.S. Stamps. Includes 
19th Century Commemoratives. High Val- 
ues. Plus 1943 Flag Stamp of occupied Na- 
tions. All for only 25c. Approvals Included. 
Wlllett C, Box 338-Y, Yorktown Heights, 
N. Y. 


FIRST U.N. Set. Among World's Pretti- 
est. Only 10c. Approvals. Welles, Box 
IJ4b-X. New York City 8. 


FREE! Giant Bargain Catalog — New 
Edition listing thousands of bargains in- 
cluding U.S. and B.N.A. Stamps, packets, 
mixtures, albums, accessories and sup- 
plies; sent with beautiful approvals. 
Jamestown Stamps, Dept. El IPS, James- 
town, N. Y. 


25 DIFFERENT Large American Com- 
memoratives. 10c with approvals. Lin- 
stamp, St. Catharines 102. Ontario. 


FREE — San Marino with approvals. Ba- 
con, 405 Main. Rolla. Missouri. 


UNITED States commemorative collec- 
tion containing 33 different— 10c. Approv- 
als. White. 516-W Avenue L. Brooklyn 
30. New York. 


50 DIFFERENT Stamps Free with ap- 
provals. Beacon Stamps. Box 218a. Pom- 
pano Beach. Florida. 


AMAZING Offer! 200 U.S. stamps— in- 
cluding commemoratives, airmails, high 
denominations to $1.00— only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden. New York. 


107 DISTINCT British Colonial Stamps, 
10c Approvals. Linstamp, St. Catharines 
402. Ontario. 


105 DISSIMILAR British Colony stamps, 
10c. Approvals. Crown Stamp Company. 
Virgil 602, Ontario. 


WORLDWIDE. 50 all different, abso- 
lutely free. Just to introduce our incom- 
parable approvals. Kent Stamp Company, 
GPO Box 87. Brooklyn, New York. 


1.000 DIFFERENT Worldwide Stamps 
$1.00. Valued over $20.00. To introduce 
our unique services. Universal, Box 6, 
rienosna b. Wisconsin. 


100 DIFFERENT Stamps. 10c with ap- 
provals. Smith. 508U Brooks, College Sta- 
tion. Texas. 


SEVENTY-FIVE Different United States. 
Obsolete and Current. 25c. Ed Keller. Li- 
brary 2. Penna. 


TWO $5.00 United States Stamps, 
twenty others 10c with United States ap- 
provals. Irwin. Box 1109. Brooklyn 30. 


FREE!! Six multicolored Flag Stamps. 
25 others Different. Approvals. Lee. Box 
ii t rjreion. AiDerta. canaaa. 


FREE! $1.00 worth, your choice, from 
first selection. No Strings! Adults Only. 
Rush request now. Philatelies, Dept. TF, 
New Paltz. New York. 


FREE Sample! Interesting. Informative, 
Illustrated. National Stamp News, Ander- 
son, South Carolina. 


NUDES set (4) — Unusual Approvals 10c. 
Atlas. Plainfield. Racine. Wisconsin. 


GIANT Topical Collection: Moonrocket 
sets, Satellites. Atomic Ship. Boy Scout 
issues. Complete UN Set, latest Olympics 
and Sport Issues from Togo, Mongolia. 
Paraguay, Germany. Romania, Etc. Plus 
Big Stamp Dictionary and Approvals. 
Everything 10c! Stampex, Box 47-CP, 
White Plains, N. Y. 


ALBUM! Hundreds of Spaces! Only 10c. 
Postpaid! Stampmart, Hartford 1, Con- 
necticut. 


500 WORLDWIDE for 25c! Contains 
U.S.A.. Russia, First U.N., Summit Con- 
ference, Olympics, Space Satellite, — hun- 
dreds more! Approvals. Illustrated offers 
included. Horace Gatewood, Winston-Sa- 
lem. North Carolina. 


NEW ZEALAND stamps, 200 assorted 
send $1. Australia 200— $1. South Pacific 
Islands, 100— $1. Carrad's. Box 5407, Auck- 
land. New Zealand. 


MYSTERY Bag Stamp Collection. Only 
10c. Hill Company. Defiance, Ohio. 

MINT Set Triangles, 200 different— 25c. 
Approvals. Abbot, Box 245A, Jamaica 31, 
New York. 

WOW! 110 All Different Germany 10c 
Zeppelins. Semi-Postals, Airmails. High 
values, etc. Giant Catalog, bargain lists 
included with beautiful approvals. James- 
town Stamp, Dept. A11PS, Jamestown, 
N. Y. 


307 WORLDWIDE Different Stamps only 
25c. Approvals. Niagara Stamps, St. Cath- 
arines 202, Ontario. 


53 DIFFERENT Pictorial stamps. 25c 
when you request approvals. Douglas Buss, 
24 Munn, Hamilton, Ontario, Canada. 


STAMP Jungle Including Zabu. Kooka- 
burra, Koalabear. Kangaroo, Rhinoceros, 
10c. Approvals. Crown Stamp Company, 
Virgil 302, Ontario. 


50 CANADA $1.00. Eagleye. 4520 
Frances, North Burnaby 2, British Co- 
lumbia. 


FREE— When Buying Our Exciting Ap- 
provals — We Give Valuable Packets, For 
Complete Purchases, Also Scotts Albums, 
Catalogues Etc. Tru-Value. P.O. Box 2098, 
banta Ana 2. Calif. 


CHRIST Triangle. Giant Roosevelt Dia- 
mond. 50 others different. 10c. Approvals. 
Berchtold. RFD =1. Troy, Ohio. 


FIRST Time applicants only— 50 differ- 
ent. 10c with quality approvals. Linda 
Stamps, Box 622. York. Penna. 


1000 DIFFERENT $1.00 with approvals. 
Goldens, 6721 Eastwood, Philadelphia 49. 
Penna. 


221 DIFFERENT Worldwide only 25c! 
Includes Cayman Islands "Catboat", Co- 
lumbia "Miss Universe". Indonesia, 
Transvaal. French Antarctica. St. Pierre, 
many others. Bargain approvals sent. 
Rush 25c. Ask for Lot EH-36. Zenith, 81 
willoughby. Brooklyn 1. N. Y. 


WILL Rogers Air! Helicopter Triangle! 
Plus Monte Carlo Dove Triangle ! Stamp 
printed in Solid Gold! New York Empire 
State Bldg airmail, lovely Congo Orchids 
in full colors, etc. 10c with approvals. 
Sunny Stamps. Apopka 10A. Florida. 


VATICAN Coronation Souvenir — pope 
John XXIII card and 10 attractive stamps 
in protective plastic folder. Story of Vati- 
can and coronation on reverse. A beauti- 
ful addition to any collection. 25c with 
approvals. Capital Stamp Co., Ferrysburg 
10B. Mich. 


WHOLESALE United States List For 
Postage. Tanny's, 73 Lawn Terrace, Cran- 
ford, N. J. 


FREE: 30 Large U.S. Commemoratives 
Approval Applicants. Handling 10c. Jack 
Clancy, Box 2187, Portland 14. Oregon. 


GIANT Approvals Thousands Different 
lc and 2c each. Wahl's Stamp Exchange, 
7008 Farragut. Chicago 31, 111. 


DIAMOND Roosevelt. Pope. Triangle, 
Greenland, Angola. 51 others 5c. Approv- 
als. Longhorn. Box 3068P. Lubbock. Tex. 


100 DIFFERENT United States Includ- 
ing Commemoratives 25c. Approvals. Sad- 
ler, 2306 N. Evergreen. Phoenix. Arizona. 


FREE 400 genuine postage stamps! 
Worth $10.00 at catalogue prices. Africa — 
Europe — Asia — British Emp. — a fascinat- 
ing, valuable mixture from foreign con- 
vents, banks, etc. Who knows what you 
will find. Also Free helpful Collectors 
Handbook. Adults only. Approvals enclosed. 
Frasek Co.. PS. White Plains. New York. 


FREE! 25 Egypt 5c handling. Approvals. 
Bellet Stamps, Hazel Park. Michigan. 
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100 FOREIGN, 20 U.S. Commemora- 
tives. 10c. Approvals. Weckerllng, 806J 
Orange, Weslaco. Texas. 



BERLIN Baers free with approvals. 
Heitmueller, Box 322, Asbury Park, New 
Jersey. 



103 DIVERSIFIED British Empire 
stamps. 10c. Approvals. Niagara Stamps, 
St. Catharines 502, Ontario. 



SUPERIOR worldwide mission mixture. 
Amazing variety! Six ounces $1.65. Pound 
$3.95. Bay Nielsen. 4545A Harvard, Mont- 
real 28. Canada. 



508 DIFFERENT World-wide from For- 
mosa, Morocco, Indonesia, etc. cataloging 
over $15, only 35c. Offer to Adults only. 
Approvals. Littleton Stamp Co., Littleton 
Q5, N. H. 



CANADA: Mint Royal Visit and Seav 
only 10c. Approvals. Rheaume, 6591-11 
Avenue, Montreal. Canada. 



60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 
Appleton. Wis. 

PENNY Approvals jammed with Bar- 
gains. For better values, try Putnam 
Stamp Company. Mahopac. New York. 

TERRIFIC Value. Eight Complete Mint 
Sets 10c With Approvals. Beatles. 58 
Glenagar. Islington. Ontario, Canada. 

300 DIFFERENT 25c with foreign ap- 
provals. Robert K. Bedford, Box 6111, 
Minneapolis 24. Minnesota. 

FREE — Everytime you buy our exciting 
approvals, you receive Absolutely Free 
stamps equalling your purchase. West 
Coast Stamps. Santa Ana, California. 

UNITED STATES. Canada. British Col- 
onies' Quality Approval Collections Retail- 
ing $3.00-$15.00 Upwards. New Customers 
Enclose 10c. Peterson. Box 31, St. Paul 2, 
Minnesota. 



FREE— Any volume Scott's International 
Albums, Scott's 1961 Catalogues, even 
Master Global Album free, when you buy 
our sensational foreign approvals. Bargain 
Stamps, Redlands 3. California. 



FROM Africa! 250 Animals, others. 
$1.00 bill. Johan Dykhorst. P.O. Box 9367. 
Johannesburg. South Africa. 



25 DIFFERENT Commemoratives 189 
10c. U. S. Approvals. K & B, Box 70, 

23. N. Y. 



100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield. Ohio. 



25 QUEEN Elizabeth 10c Approvals. 
Van. Box 981. Columbus. Mississippi. 

VATICAN, Mint. Lourdes. airmails, 25c. 
Approvals. Snedco, Box 205R, Waldwick. 
N. J. 



U.S. Mint Flag set, complete. $1.00. Free 
list. Brooks. 2323-T Avenue X, Brooklyn 
35, New York. 



1,000 MIXED Stamps — 25c with approv- 
als. Wm. Rice, 87 Washington Ave., 
Kingston 71. N. Y. 



10c BRINGS you 51 different U.S. with 
fine U.S. approvals. Stamps, Kennebunk, 
Maine. 

1961 U.S. Price List, 30c. Edwin's. Box 
796. Rockford. Illinois. 



FRENCH Colonies — 6 beautiful sets. 10c 
with approvals. Bennett. Candor 2, New 
York. 

FREE! Surprise "Mystery" packet. Pre- 
miums. Approvals. Dancer, B75-T15. 
Mansfield. Ohio. 



FREE! 25 Different New Zealand; color- 
ful, inexpensive approvals. Elkhart. Box 
33. Elkhart. Indiana. 

OLD scarce U. S. seconds on approval. 
Slightly defective, bargain prices. Hearn- 
feld. Cllntonhill Station. Newark 8. N. J. 

1076 DIFFERENT $1.00 with approvals. 
Klondike. 682 Jefferson. Elgin. Illinois. 

PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164 — 52nd Ct., San Diego 
5, California. 



200 DIFFERENT Worldwide only 10c. 
Approvals. Munson Stamps, Gales Ferry, 
Connecticut. 



lc-3c APPROVALS. Thousands! World- 
wide Bargains! Carling, 161 -B, Howard 

City, Michigan. 



ONE Hundred Different Stamps 10c. Ap- 
provals. Norge Company. Ho-Ho-Kus, N. J. 
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n u uco, iu unarapeu, rarnaiiv urapea 
People On Stamps. Two Dimes. Approvals. 
Stamps Farm, Sl-30, Oxford. Wise. 


TWELVE Exposure rolls 49c. Wallets 
20 for $1.00. Lincoln Studios. Dept. L, 
Box 13, Lincoln, Nebr. 


1000 FINE Mixed United States Stamps 
zoc. wrignt s. rsox \\zz t riagerstown, 
Maryland. 


A 3-in-l Value — Price, Quality, Service. 
20 Gift Photos— $1.00. 12 exposure rolls 
(Black & White)— 59c. Color or Black & 
White. Interstate Photos, Dept. 12, Box 
15, Aurora, 111. 


14.000 DIFFERENT! Amazing new plan 
uuuub >our luucLiiuii t> sicmaiiLaiiy . coun- 
try by country. Only 50c weekly. Free de- 
tails. L. G. Ware, Stepney 70, Conn. 


INTRODUCTORY Special. Processing 
Kodachrome 8mm movie or 35mm 20 exp. 
$1.00. Kodacolor 8 exp. complete $2.00: 12 
exp. $3.00. Black and white 8 Jumbos 40c. 
Jumbo reprints 5c. Quality guaranteed. 
Prompt service. Write for free mailers. 
Fast-X-Foto, Dept. PS-1, Box 7A, Jersey 
City. N. J. 


1000 DIFFERENT Worldwide. $1.00. 
With approvals only. Jacobsen, Crompond. 

WPW xOrK. 


ENORMOUS variety old U.S.. flags, 
famous Americans, Commemoratives with 

a,\l\ii\J V a Jo ■ oul pi Idc JJULlLcL , I UK. lldllU . 

Metropolitan Stamps, Box 312 PS, Jack- 
son Heights 72, N. Y. 


KODACOLOR Film Special! Roll de- 
veloped and enlarged 5"x7*. full color: 8 
exposure roll— $4.00, 12 exposure roll — 
$5.00. Trial offer with this advertisement. 
Free Mailers and complete price list on 
request. Eli Photo, Box 1873-PS. New 
Haven. Connecticut. 


i t\XAN\jLiBi C/Oiieccion — iwenty-iwo 
Different. 10c. Approvals. Valley's, Box 
414S. Spring Valley. California. 


300 DIFFERENT Given Free with ap- 
provals. Particulars. Windsor Stamps. 
r.^j. dox mo. oanta ciara. caniornia. 


OIL Coloring Photographs — A fascinat- 
ing hobby or profitable sideline for those 
with artistic talent. Learn at home. Easy 
simplified method. Free booklet. National 
Photo Coloring School. 835 Diversey Park- 
way. Dept. 1721. Chicago 14. 


FREE!— Albums — Catalogues— Philatelic 
Gifts to purchasers from our approval se- 
lections. Thousands. Bargains for pennies. 
Write today. Stamps, Box 312, Orange, 
California. 


PHOTOCOPIES — Safe. Confidential — 
9 1 . uu eacxi. copy press, dox iizyz, r on 
Worth 10, Texas. 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


ROLL Developed 4x6 or 4x4 prints. 8 
exposure ouc , iz, iuc. ox# prints, o. $i.uu, 

P^llider p hi^2T r pennsylvS 


ANTIQUE Lamp Hospital, Owosso, 
Michigan, (advertised nationwide). Thou- 
sands shades, parts, repair. Illustrated In- 
formation packet 25c. 


30 WALLET Photos and 500 Name- 
Address Labels— $1.00. postpaid. R. Vives, 

BfiQ Ho#» Npu,' Vnrlf 

fU5 llUvi liCW IU1& OO. 


SELLINfl 100 000 nnrlpnt Arrnwhpnrfs 

Spearheads, Tomahawks, etc. List free. 
Lear's, Glenwood. Arkansas. 


ENLARGEMENTS! Eight 5x7's or Five 
8xl0's from negatives, $1.00. Wilart, Box 
975. Little Rock. Ark. 


30 MINERALS & PRECIOUS 
STONES 


32A COLOR PHOTO FINISHING 


ROCKHOUNDS— Gem Cutters— Jewelry 
Makers . . . new Free catalog — Just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials, 
equipment, introductory bargains and 
know-how. Free catalog Write 
Grieger's. Dept. C-13, 1633 E. Walnut. 
Pasadena. California. 


KODACHROME-Ektachrome Guaranteed 
Kodak Processlng-Prompt-8mm or 35mm 
20 exp. $1.40. Free List-Mailers Color Pix, 
Dept. S. CPO Box 30. Kingston. N. Y. 


33 MOTION PICTURES 
A COLOR SLIDES 


iJNUiAM Magic jjUCKy stone Fossil 
Crlnoid— 50c. Mystery Valley, 353 N. 7 St., 
Rogers City, Michigan. 


WORLD'S Largest selection of 8mm si- 
lent and sound films at discount prices. 
New and used— features and shorts from 
Castle. Official. AAP, NTA, etc., including 
"Old Time Movies", "Collectors Items." 
New 8mm magnetic sound films available. 
Free Bargain Bulletin (specify size) write 
to Peerless Camera Stores. 415 Lexington 
Avenue, New York. Dept. S18. 


bAKi.£i ocience — KocKnounas National 
Magazine. Subscription $2.50. Sample 35c. 
Box 1357-PS. Chicago (90). 111. 


trcj i rtir 1H.IJ wooa i wig specimen. 91. uu. 
P. L. Howland. 208 S.W. 115th. Seattle 66, 
Washington. 


MOVIE Camera Film 8 mm roll $1.50. 
16mm 100' $3.00. Free processing. Better 
Films. 742 New Lots. Brooklyn. N. Y. 


GOLD. Silver. Copper Ore With Catalog 

E. pnrt i^q i flAtri r>n TTicnoi* A uonno CVia 
Ouv JrrUot|J<ilU. UrclIlLU, ClallCl AVCllUc, ollc - 

boygan. Wise. 


MOVIE Film! Free catalog! Eso-H, 47th 
Holly. Kansas City 12, Mo. 

FREE every month — Blackhawk's news- 
paper-size catalog 8mm. 16mm movies, 
2"x2* color slides. Biggest selection in 
USA. Bargains in used 16mm sound films, 
projectors. Blackhawk Films, Davenport 
15. Iowa. 


FREE bargain gem list. Lapidary and 
silversmith catalog. 56 pages 25c. 
O'Brien's, 1116 N. Wilcox, Hollywood 38. 


18 COLORFUL and basic U.S. mineral 
specimens attractively boxed with descrip- 
tive folder $1.00 prepaid. Included free 
dinosaur bone pocket piece. Rock Haven 
Mineral Co.. Dept. M61. Whitefleld. N. H. 


8MM-16MM Color And B&W film and 
supplies. Save $$$! Free Catalog. Superior. 
442-448 N Wells Chlrnizn 10 


31 HOBBIES, COLLECTIONS 


INVENTING can be an interesting and 
profitable hobby. Write for complete par- 
ticulars. Institute of American Inventors, 
Dept. 30-E, 635-F St., N.W., Washington 
4. D. C. 


16MM Sound shorts. Tremendous as- 
sortment of features. $16.50 up. Used 
16MM sound projectors, $79.50 up. Free 
Catalog. Abbe Films. 417 West 44th Street, 
New York 36. Plaza 7-2219. 


FOREIGN Military Medal with ribbon, 
only 50c; Enameled Medal, $1.00: Catalog 
zoc. ±10 d Dies, rsox * 1 , xtocKaway FarK 94, 
N. Y. 


SEE the World in Color. 8mm— 16mm. 
Kodachrome movies. Alaska. Hawaii, 
America, Europe. Africa. South Seas. U.S. 
National Parks. Also War and Rocket Test 

fl lm (9 1 pl.t. Ian. r. T t am. . , f ; . 

n nil s. ioo suojecis. low prices, write 
World in Color. Box 392-PS. Elmira, N. Y. 


COLLECTORS Matchbook covers. 100 
Different unused $1.00. Catalog 25c. Album 
$3.00. Charles Edelman, 1311-P East 84, 
Cleveland 3, Ohio. 


USED 16MM Sound Projectors, also 
sound films, rental, sale, exchange. Write 
for free catalog. National Cinema. 71 Dey 
Street. New York City. 


SOLDIERS — Over 1.000 sets. Including, 
Civil War, Romans. Knights. Napoleonic. 
Catalog S2— 35c. Bussler, Box 107-E, Wol- 
laston 70, Mass. 


16MM SOUND Features $20.00; shorts 
$5.00. Bedner, 5300 So. Talman, Chicago. 


GIANT African snail shells— $1.00. 
Sachi & Sons, Box 1554. Agana. Guam. 


T4*ir Onto Iaoiiab C aaa q « oifif t-II 1*w >• 

r ivciCi catalogues, o.uou o- 1 oiviivi t* urns. 
International Films. Greenvale. New York. 


SHIPS Photographs Lists 10c. Scozza- 
fava. 1648 59th St., Brooklyn 4, N. Y. 


8MM-16MM, U.S. National Parks in Ko- 

dftf^hrnmp Ovpr 1 *^fl nt h pr wnnHprful enh_ 

Uill-lll UlllC. UrCi A«IU t/lilCl WvUUCllUI oliU 

jects! Free Catalog! Griffin. 322-PS West 
State. Ithaca. New York. 


32 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 

■ mm ^m* m ^» ^m r m ■ mmmwf m* m m 


DISCOUNTS on Kodak films. Free price 

list Thriftv Ca mprn r*n Rny inooc* Qoirl 

naw. Michigan. 


A Triple Value — Quality. Price. Service, 
Color or Black & White. 12 exp. (Black & 
White)— 59c. 20 Gift Photos— $1.00. Holi- 
day Photos, Dept. 17, Box 6«6, Denver, 
Colo. 


SPECIAL Entertainment— 8mm b&w. 50 
feet $12.00. 16mm b&w 100 feet $20.00. 
Pare*. Box 368, Terminal A, Toronto, 
Canada. 



34 CAMERAS, PHOTO SUPPLIES 

PHOTOGRAPHY for pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School ot Photography. 835 Di- 
versey Parkway. Dept. 1721. Chicago 14. 



164-PAGE Photographic Bargain Cata- 
log, listing thousands of photographic 
bargains. Send 10c for your copy, receive 
25c credit on first order. Dept. 4-E1, Cen- 
tral Camera Company, 230 So. Wabash 
Avenue, Chicago 4. Illinois. 

TERRIFIC film bargains. 8mm, 35mm 
Roll film. Color and black & white. Sav- 
ings to 50% and more. Write for prices. 
Eastern Photo. 1405 North Charles, Balti- 
more 1, Md. 

WHOLESALE Photographic Catalog 
Free. Photo Distributors. Box 4203S. San 
Diego 4. California. 



35 MUSICAL INSTRUMENTS 

AND SONG WRITERS 

POEMS Wanted Best songs recorded 
Free with 7-piece orchestra. Melodies writ- 
ten. Send poems, free examination. Song- 
makers. 1472-S Broadway. New York 36. 

SONGWRITERS: Recording Company 
Wants new songs. Royalty basis. National 
sales, promotion if selected. No charge 
for melodies. Send material. Music 
Makers. Dept. G-67. 8344 Melrose. Holly- 
wood. California. 

POEMS Wanted for musical setting and 
recording. Send poems. Free examination. 
Crown Music Company, 49-P West 32 
Street, New York 1. 

POEMS Needed Immediately for New 
Songs and Records. Free Examination and 
Appraisal. Send Poems: Songcrafters, Ack- 
len Station. Nashville, Tenn. 



SONGWRITERS, with publisher con- 
tacts, want song ideas. Share royalties. 
No fees. Send poems: Songwriters' Asso- 
ciates, 1650 Broadway, New York 19-F. 

ACCORDIONS — Organs, buy direct from 
importer. Big savings. 5 day trial. Free 
color catalog. Dept. PS-1, Accordion Im- 
port Center, 7120 Galli Drive, San Jose. 
Calif. 

GUITAR Making, books, plans. Imported 
woods, tools. List 10c. Wildwood, 510 East 
11th Street, New York 9, N. Y. 



SONG POEMS and songs wanted! Mail 
to: Tin Pan Alley, Inc., Box 405, Radio 
City Station. New York 19. N. Y. 

SONGWRITERS Publishing House for 
amateur songwriters. Songs published and 
recorded; free music, free lyric course. 
Amateur Songwriters. 1075 Boylston 
Street. Boston. Massachusetts. 



ACCORDIONS! Direct from Importer- 
savings to 50%. Free home trial. Trades 
accepted. Easiest terms. Famous makes. 
Free 1961 catalog. Accordion Corporation, 
Dept. P. 2003 Chicago. Chicago 22. 

SONGS Into $$$$$$$— Share $33 million 
dollars yearly for New Songwriters, Song- 
poets. Any subject, songs composed, pub- 
lished, promoted by largest firm. Informa- 
tion, appraisals Free. Send Nordyke Music 
Publishers, 6000 Sunset, Hollywood 28PS, 
California. 

SONGWRITERS, write for correct pro- 
cedure. Send sample of your writing. In 
Business 23 Years! Song Service, Dept. 
PS. 333 W. 56th. New York 19. 

LEARN Your Chords. Simplified, de- 
tails 10c. Echo. 1863 S.W. 65th Ave.. 
Miami 44, Florida. 

GUARANTEED Results. Send poems to 
Sequoia Songwriters, 6419 Primrose, 
Hollywood 28, California. 

ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvln, PSM, Covlna. 
California. 



35A PHONOGRAPH RECORDS 



THE Record Collector Journal, valuable 
data, sales mart. Introductory six issues, 
$1.00. Record Research, 131 Hart. Brook- 
lyn 6. New York. 

RECORDS. Stereo. Monaural, Big Dis- 
counts. Write Noelsson, Box 211, New 
York 5, N. Y. 



36 RADIO, TELEVISION, 
ELECTRONICS, HI-FI 



FREE! Giant wholesale catalog on elec- 
tronics, hi-fi, transistor, scientific, hobby, 
optics, photographic, housewares, jewelry, 
tools, novelties, toys. Write: Lektron, 241S 
Everett Ave., Chelsea 50. Mass. 



FREE 444-Page 1961 Allied Electronics 
Catalog! See products and values avail- 
able only from Allied. See everything in 
Stereo hi-fi systems and components', lat- 
est money-saving build-your-own Knight- 
Kits: tape recorders, TV accessories; Pub- 
lic Address systems; world's largest stocks 
of parts, tubes, transistors, test instru- 
ments, tools, books. Only $2 down on or- 
ders up to $50. Write for value-packed 
Free catalog! Allied Radio. 100 N. West- 
ern Ave.. Dept. U2-A1, Chicago 80. 111. 



RADIO & TV Tubes at Manufacturers 
Prices! 100% Guaranteed! Brand New! No 
re-brands or pulls! United Radio, Box 
1000. Newark, New Jersey. 

FIX Your Own TV, Save 80% ! Send for 
Free Illustrated Chart showing how! We'll 
include Giant Electronics Catalog. Zaly- 
tron. 220-S West 42nd Street, NYC. 

DON'T Buy Hi-Fi Components, Kite, 
Tape. Tape Recorders until you get our 
low. low return mail quotes. "We Guar- 
antee Not To Be Undersold." Wholesale 
Catalog Free. Hi-Fidelity Center. 1797S 
First Avenue, New York 28. New York . 

TAPE recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 69-02 174 
Street, Flushing 65, New York . 

HI-FI Components. Recorders. Free 
Wholesale Catalogue. Carston, 125-J East 
88, N.Y.C. 28. 

TAPES. Recorders. Phonographs. Ra- 
dios. Free wholesale catalog! Towers. Box 
3022. Philadelphia 50. 



WALKIE-TALKIE From Heathkit of- 
fers Instant 2 -way talk with home, car, 
boat, office, farm. No license needed. 
Transistorized, battery-powered, hand- 
held, push-to-talk. Lowest cost anywhere, 
kit $32.95, wired $50.95. Order your 
Walkie-Talkies and Free Catalog showing 
over 200 kits for HI-FI, Marine, Amateur 
Radio, Test, Educational use. Heath Com- 
pany, Benton Harbor 55, Michigan. 

FREE! 1961 Catalogs for newest, best 
electronic bargains available. Stereo, hi-fi, 
ham radio, 1000 other items. Alco Elec- 
tronlcs. Lawrence 3. Mass. 



CRYSTAL Radio Kit $1.00 Amplifier 
and Speaker for same. $6.95. Catalog. 
Clearco Crystal Company, 2966 No. 4th, 
Milwaukee 12, Wisconsin. 



GOVERNMENT Surplus Snooperscopes. 
Ham Gear, Mine Detectors. Parabolic 
Reflectors. Telescopes. Picture Catalog 
10c Meshna. Maiden 48, Mass. 

TUBE Checker checks TV, radio, picture 
tubes, fuses; limited supply — $11.95. Mid- 
west Electronics. 2628 Fulton, Toledo 10. 
Ohio. 

KITS. Shortwave Radio $3.50: Crvstal 
Radio 75c. Alliance, 2059 — 60th, Brooklyn 
4, New York. 



37 BUSINESS OPPORTUNITIES 



YOUR Own Import Mail Order Business! 
Deal with over 400 manufacturers, export- 
ers of the world. Complete Import proce- 
dures, international drop-ship methods. 
Capital unnecessary. Free details. Asso- 
elated. Box 2758-R8, Sioux City 6. Iowa. 

MAKE Extra Money — Big Cash Commis- 
sions plus premiums for you and your 
customers. Sell Advertising Book Matches 
— sensational new Tenorama, Glamour 
Girls. Hillbillies; dozens others. All sizes 
— Quick dally sales; big repeat business. 
Free Master Kit makes selling easy — no 
experience necessary. Superior Match, 
Dept. PX-161, 7530 Greenwood. Chicago 
19. Illinois. 

BRONZE Baby Shoes: Instructions. 
Equipment and Mountings for genuine 
Electroplating Process. Largest Supplier 
of all Plating Equipment, Supplies. Free 
Catalog. Hollywood Bronze Supply, Dept. 
B-l, 1624 East First. Los Angeles 33. 
California. 

FREE! Name Brands Catalog! Your own 
high profit business. Sell Name Brands, 
full or part time. No inventory— no invest- 
ment. More than 2000 Name Brand items; 
lowest wholesale prices. Watches, jewelry, 
cameras, hi-fi, stereo radios-phonos, ap- 
pliances, housewares, hardware, power 
tools, luggage, musical Instruments, garden 
equipment, sporting goods, toys, many 
others. 8 Floors of Name Brands. Million 
dollar inventory. Orders shipped complete 
within 24 hours. Send for Free beautifully 
Illustrated catalog. Now! Separate whole- 
sale price list. H. B. Davis Corp.. Dept. 
14. 145 West 15 St.. New York 11. N. Y. 

WANT Greatest Cash Crop working for 
you? Write Ginseng, Asheville. N. C. 



FREE Picture Folder, "How to Make 
$3,000, Yearly, Sparetime. Backyard, Rais- 

HUl Te'xas* 0 " 118 '" 0akhaven " 42 ' Cedar 

OPERATE profitable mall order busi- 
ness. Write Walter Service, 4159-B East 
112th, Cleveland 5. Ohio. 

$3.00 HOUR — home, sparetime, assem- 
bling pump lamps. Easy. Free Details. 
Ougor, Caldwell, Arkansas. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm, Plains, Georgia. 

BUY Direct From Factories — Appliances, 
Cameras, Watches! Free details! Cam 
Company. 68l9PS-20th Ave., Brooklyn 4, 
New York. 

IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors are 
your prospects. Write now for complete 
free kit. McGregor Magazine Agency. 
Dept. 119B. Mount Morris. Illinois. 

$250.00 WEEK spare time profit possible. 
Earn at home with new fascinating Print- 
ing method. $5 starts you — send no money 
now. Free Confidential Facts and Valuable 
sample. Screen-Print, JY. Los Angeles 61. 

PLATE Baby Shoes, Jewelry, Gifts, 
bronze and colored pearl. We finance. Free 
booklet. Williamson 11029 South Vermont. 
Los Angeles 44. 

$1.00 BRINGS You $18.00 Spare-Full 
Time Home-Business opportunity! Amaz- 
ing new velvet-spray transforms old eccte 
lamps. TV-radios, figurines, furniture — 
anything — Into $$$$$ products! Free sam- 
ples. 50 Business Opportunities Booklet. 
Send No Money. Flok-Kralt JY, Los An- 
geles 61. 

IMPORT-Export opportunity, profitable 
world-wide, mail-order business from 
home, without capital, or travel abroad. 
Established world trader ships instruc- 
tion for no-risk examination. Experience 
unnecessary. Free details. Mellinger. 
T691, L os Angeles 24. 

$70 WEEKLY— Home, spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come — easy! Audltax, 3475 7D, Los An- 
geles 34. 

INCREDIBLE New "Table-Top" Ma- 
chine manufactures over 15,000 saleable 
products. Also laminates, encases, molds 
and plates in bronze, chrome, or copper. 
20c materials produce $10.00 products. Free 
Confidential Details and Home-Business 
Plan. Plasti-Form, Dept. PS-I, Gardena, 
Calif. 

EXCEPTIONALLY profitable opportu- 
nity In Tape Recording! Free Informa- 
tlon. Baron's. Lynden. Washington. 

NEW Home-Import Mail Order Profitu- 
nity! Your mailbox stuffed with money! 
No selling. No experience. No investment. 
We supply everything. Free Details. Mail 
Order Distributors. (Import Division) 
Dept. C61C. 15201 South Broadway, Los 
Angeles. Calif. 

COLLECT names for us. $1.00 each. In- 
structions 25c. Wilson's Specialties. Box 
61 -P. Mt. Pleasant, Michigan. 

VENDING Machines— No SelUng. Oper- 
ate A Route of Coin Machines And Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, Dept. 18, 
715 Ensor Street. Baltimore 2. Marylan d. 

TERRITORIES Open for "Auto-Moly" 
Lubricant (doubles engine life). Small In- 
vestment . . . build future State Fran- 
chise. Pacific Lubricants. 5803-PS-l Bev- 
erly. Los Angeles 22. California. 

INVISIBLE Reweaving: $5-$10 per job 
possible reweaving burns, tears, moth- 
holes. Spare-full time. Free details. Skil- 
Weave. Dept. RC-131. 335 W. Madison, 
Chicago 6. Illinois. 

MAKE fabulous weekly profits clipping 
newspaper Items for publishers. Some 
clippings worth $5.00 each. Particulars 
free. National. 81 -PS. Knickerbocker Sta- 
tion. New York City. 

MONEYMAKING franchise can be ex- 
clusively yours. For free current franchise 
reviews information write Franchise 
Newsletter, G-9 South Clinton. Chicago 6. 

"WORLD'S Easiest Mailorder Busi- 
ness." Completely explained. (Published 
especially for beginners.) $1.00 postpaid. 
Neil H. Tasker. Shamokln, Pennsylvania. 

FREE Report "609 Odd, Successful Busi- 
nesses." Box 1001-H. Evans ton. 111. 
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$200 WEEK, malting signs. Sample 
sign™ particulars, dime (refunded). Cook. 
Martin Avenue, Saratoga Springs. New 
York. 



DOLLS! Dolls! Dolls! We teach you to 
repair, make, sell all kinds of dolls and 
accessories including clothing. Study at 
heme. Earn while you learn Free catalog. 
Doll Hospital School. Studio PSC-11. 
U826 San Vicente Blvd., Los Angeles 49. 
Calif. . 



MAIL-Order home business. Get Free 
Copy. "Make Money in Mall-Order. 
Mail-co. 1717 Westwood. Dept. T691. Los 

Angeles 24. _ 

LEARN Landscaping And The Growing 
Of Plants. Start A Profitable Business 
Part Or Full Time. Free Information 
Without Obligation. National Landscape 
Institute. Dept. PSC-11. 11826 San 
Vicente Blvd., Los A ng eles 54, Calif. 

PACKAGE At Home for Profit! We sup- 
ply everything. No selling, ready market. 
Free home business details. HPC, 2212AA 
Jesse Street, Los Angeles 23. 



LEARN Professional TV Servicing in one 
week! Fabulous new simplified system. No 
big expense. No studying. No tools or 
equipment. Spare, full time. Own your 
own big profit business! Save! Amazing 
but true! Free! Write. TV Systems Dept. 
EC-181. 1038 So. La Brea. Los Angeles 19, 
Calif 



IMPORT-Export. 20 lines offered. Sub- 
stantial income opportunity. Individual 
setup service; not just instructions. 
Hermes. 152 West 42. New York City 36. 

BIG Money — Operate your own fix-it 
shop Service all household appliances: 
irons. fans. refrigerators, automatic 
washer-dryers, etc. Know how they work, 
what goes wrong, and how to fix them. 
Learn how to do house wiring, commercial 
wiring, rewind motors of all sizes, sharpen 
mowers, skates, saws. How to get business, 
buy spare parts wholesale. What to charge 
for your work. Free Book. Christy Trades 
School, A-401, 3214 W. Lawrence, Chl- 

cago 25. 

GROW Orchids At Home. Profitable, 
fascinating. Successful Home grower ex- 
plains special light, temperature and hu- 
midity conditions Orchids need. Free- 
full details plus 3-month Subscription to 
"Orchidlan" magazine. Orchids, 100 &. 
Vermont. Los Angeles 4. 



BUSINESS Kit Free! Postcard puts you 
in business! Complete line 230 shoe styles, 
jackets ! New Discoveries pay Big Com- 
missions. No investment. Send for Free 
Kit. Mason, Chippewa Falls K-364. Wis- 
consin. 



CASH from Sawdust. Tin-Cans. News- 
papers. Over 200 methods. Instructions 
$1.00. Charles Company, 42-DPT, Nor- 
wood, Ohio. . 

MAKE Money at Home! Respectable 
field Experience unnecessary. No publ c 
contact. Nothing to grow or make. Excel- 
lent profit potentials! Free expert guidance 
helps you achieve success. Complete Plan, 
Details. $1.00 (Refundable). Columbia. 
45-09-SY Broadway. Long Island City 3, 
New York. 



AMERICA'S leading franchise firms are 
listed in the new 1961 NFR Directory of 
Franchisors. Use it as your guide to fran- 
chise profits. Send one dollar today. Na- 
tional Franchise Reports, DS-528, 333 
North Michigan. Chicago 1. 



LIQUID Molding Rubber. Free Sample. 
Shellcraft Supplies, Chaney's, 1907-C East 
Road. Jacksonville 11. Fla. 

$75 00 WEEKLY possible mailing cata- 
logs. Roe, 2317M Marshall, Chicago 23. 
111. . 

MUSHROOMS In 14 days. "Magic" pre- 
planted trays. 3 for $5.25. 6 for $9 Ex- 
press charges collect. Free literature. 
Spawn plus newest manureless growing, 
marketing. $1. Luxorco, 641 South 19th. 
Newark 3, N. J 



OPPORTUNITY to earn $15.000-$30.000 
annually. Franchise protected. Granted on 
$12,500 basis. Live at home. No merchan- 
dise to buy. Selfemployed. One of most 
exclusive and noncompetitive Businesses 
in United States and Canada. Send for 
free explanatory booklet. Harrell and 
Company. Box 8-D, Louisvill e, Illinois. 



EARN Good Money Sharpening Scissors, 
Saws. Tools, Cutters. Free Manual. Trey- 

co, N. Tonawanda 1. N. Y. 

SELL Books by mail. 400% profit. Royal, 
Box 368-M. Cleveland 27. Ohio. 



$100 00 WEEKLY spare room. Raise red- 
worms soilless way. Odorless. Charlie Mor- 

gan. Box U6C. Bushnell. Florida. 

EARN big profits in practically unknown 
business. Information free. Baldwin, 826 
South Conception, Mobile 21. Alabama. 

MARKETS Everywhere! Make Artistic 
concrete birdbaths. pottery. Best coloring. 
Home workshop. Hundred varieties. Free 
pictures. Hollywood Cementcraft. 8527-N 
Wonderland, Hollywood 46. California. 

WANT Your Name with 1000 Mailers? 
25c does it one year. Dixie Mailers, King. 

North Carolina. . . 

FRANCHISES make profits! Operate 
your own exclusive franchlsed business 
Write today for tree interesting details 
National Franchise Reports, Y-528, 333 

North Michigan. Chicago 1. 

FREE Book "990 Successful, Little- 
Known Businesses." Work home! Plym- 
outh-452R. Brooklyn 4. New York. 



PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge 
unnecessary. Information free. Empire 
School of Piano Tuning, Champaign, Illi- 

nois. (Founded 1935.) 

REPAIR Dolls; Make Rubber Stamps. 
Catalog "75 Ideas" Free. Universal, Box 

1076-B. Peoria. 111. . 

HAVE Agents selling for you. Operate 
by mail from your home. No experience 
necessary. No investment in merchandise. 
Just send a 3c post card with your name 
and address and we'll send you the Free 
details of one of the most amazing home 
operated mail order businesses ever de- 
vised. We show you how to recruit door- 
to-door salesmen by mail. They sell your 
merchandise and send you the orders by 
mail. We wrap and ship under your label. 
You don't invest one cent in merchan- 
dise until you get orders with cash. We 
guide you every step of the way. You can 
have 5 — 10 even 100 salesmen working for 
you but even one or two can bring you a 
nice profit. Rush your name and address 
on a 3c post card to Active Business 
Builders. Dept. PS1A, 550— 5th Avenue, 
New York 36, N. Y 



MAIL Order "success secrets" revealed. 
Write today: Mail Order Specialists, 946 
Washington. Denver 3, Colo 



CANDIED Popcorn and Potato Chip 
Equipment. Eakins, Box 933-BO, Spring- 
field. Ohio 



MANUFACTURE Fishing Lures, None 
better. Start now. send $3.50— 25 Samples 
complete. Quaker Lure Manufacturing 
Company. 3514-24 N. Lawrence, Phila. 40, 

Pa. . . 

SELL Champion. AC. Autolite spark 
plugs. Reconditioned, electroplated, guar- 
anteed 10.000 miles. 100% profit. Free 
sample. Lee Plugs. 1608-K Roberts, Hous- 
ton 3. Texas 



PLASTERCRAFT molds, liquid rubber, 
plasters, flocks, candle supplies. Catalog 
and manual free. Jayhawk Plasters. Blue 
Rapids. Kansas 



FREE Book offer. "How I Made over 
$40 000 00 Year on $100 Investment. Selling 
by Mail." Torrey. Box 42, Largo 24, Flor- 
ida. 
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FOR Real Earning Security, learn to 
straighten crank shafts, sharpen, repair 
and service lawn mowers. Wirt s, 2419 
Gnahn. Burlington, Iowa. 



COSMETICS, Perfumes, Vitamins, Sup> 
plies Private Label. Farrand Chemical 
Tyrone. Pennsylvania. 



$480.00 MONTHLY Raising Nlghtcrawl- 
ers. Redworms. Easy Soilless Method 
Write Three Oaks Ranch. Dresden. Tenn 



$200.00 MONTHLY. Spare Time with 
Tablesaw. Bandsaw or Jigsaw. Write: 
Holiday House. Box 1825-B. Vancouver. 
Washington. 

$34.70 TWO hours. Manufacturing Con- 
crete Products. No Selling. Castings =2, 
2907 Dundee, Rapid City, South Dakota. 

OPERATE home Mail-order Business. 
Vosacek Distributors, 4444PS Ute, San 
Diego 17. Calif. 



MAKE Figurines. Rubber for Molds. 
Extra Thick. Free sample. W. Wooley, 
2801 -B Latrobe. Peoria. 111. 



38 MONEYMAKING 
OPPORTUNITIES 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Far m-11. Plains. Ga. 

START Big-Pay business at home in 
spare time. No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $5.46 profit on every 
pair. Full particulars free. Send postcard 
to Mason. 1512 Jarvis. Room CM-3-A, 
Chicago 26, Illinois. 



DETECTIVES— Work home — Travel. Ex- 
perience unnecessary. Detective Particu- 
lars free. Write Wagoner, P-125 West 
86th. New York 24. 



VENDING Machine — No Selling. Oper- 
ate A Route of Coin Machines And Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation. Dept. 19. 
715 Ensor Street. Baltimore 2. Maryland. 



MAKE $46 From Square Foot Plywood; 
Jigsaw necessary. Free Details. Woodarts, 
Bridg ewater. Mass. 



YOU too can make money through Pop- 
ular Science classified advertising. If you 
have a product or service which can be 
sold by mail, send now for the amazing 
new booklet, "How to Make Money 
Through Classified Advertising." Its 
chock full of valuable suggestions, time- 
tested mail order formulas and lots of 
"how-to" info. It tells you what, where, 
when and how to advertise. For your copy, 
just send 10c to cover postage and han- 
dling to O.K. Kelly. Classified Adv. Mgr., 
Dept. 371, Popular Science Monthly. 355 
Lexington Avenue. New York 17. N. Y 



EASY to start rubber stamp business at 
home in spare time. Make up to $9.80 an 
hour without experience. Facts free. Write 
to Roberts. 1512 Jarvis, Room CR-3-A. 
Chicago 26. 

MAKE fabulous weekly profits clipping 
newspaper items for publishers. Some 
clippings worth $5.00 each. Particulars 
free. National. 81-PS, Knickerbocker Sta- 
tlon. New York City. 

MEN — Women! Start Money-Making 
Plastic Laminating Business at home in 
spare time. Material that costs 11c brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on post- 
card to Warner, Room CL-3-A. 1512 Jar- 
vis. Chicago 26. 111. 



COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties, tiles. Basement 
leak-sealing. Money-making projects. 
Booklet, details free. Men only. National 
Potteries. Grand Rapids. "Minnesota." 

BAKE New Greaseless Doughnuts In 
Kitchen. Sell stores. Free recipes. Sum- 
mers. 3605 South 15th. Minneapolis 7. 
Minnesota. 



RE-Cast junk batteries into new. Latest 
achievements. Battery Laboratories. Bayou 
LaBatre. Alabama. 



EARN Extra Money Now. Take orders 
for all magazine subscriptions. Friends 
and neighbors are your prospects. For new 
profits and pleasure, write today for com- 
plete, free kit. McGregor Magazine Agen- 
cy. Dept. 110M. Mount Morris. Illinois. 

PLATE Baby Shoes. Jewelry, gifts, 
bronze and colored oearl. We finance. Free 
booklet. Williamson, 11029 South Vermont, 
Los Angeles 44. 

EMERGENCY: Start any car without 
ignition kev. guaranteed. $1.00 Ppd. Apex 
Engineering, 1127 Auzerais. San Jose. 
California. 

MONEY Making Acme Saw and Lawn- 
mower Sharpeners. Finest made. Easiest 
and most Profitable to operate. Thou- 
sands of satisfied users. Terms. Free lit- 
erature. Made and guaranteed by Max 
Manufacturing Co., 138 Stockton Ave.. 
San Jose 26. Calif. 



EASY to Earn Extra Money! Free 100 
page Catalog. Tandy Leather Company, 
Box 791. A40. Fort Worth. Texas. 

A Second Income From Oil Can End 
Your Toil. Free booklet and Oil Field Map. 
No obligation. National Petroleum. 527-PS 
Panam Bank Building. Miami. Florida. 



TYPING — Home, sparetime. Refundable 
money-making instructions 50c. Inter- 
state. 37-9 Besch. Albany 9. N. Y. 

AMAZING successes through franchises ! 
Become exclusive franchise holder your 
territory. Information rushed. National 
Franchise Reports. SP-528, 333 North 
Michigan. Chicago 1. 

MAKE $200.00 monthly spare time with 
jigsaw. Free details. Elkman, 346 N. Sum- 
mit, Sioux Falls. So. Dakota. 
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MAKE Pearl and Diamond Jewelry at 
home. Skyrocket your Income In sparetime 
with easy, quick Mount Manufacturing big 
profit article. $1 for illustrated instruc- 
tion, addresses, selling plan. a. a., Jobbi, 
Box 3002. Oslo. Norway. 

WANT to make $5,000 Yearly or more 
in respectable, easily learned and operated 
Mailorder Business? Experience unneces- 
sary. Valuable help given. Rush $1.00 (Re- 
fundable) for Complete Plan, Details. Co- 
lumbia, 45-09-SX Broadway, Long Island 
City 3. New York. 

MAKE Money Writing Short Para- 
graphs! No tedious study. I tell you what 
to write, where and how to sell; and sup- 
ply list of editors buying from beginners. 
Many small checks add up quickly. Write 
to sell right away. Send for free facts. 
Benson Barrett, Dept. C-86A-A, 7464 
Clark. Chicago 26. 

IN 1952 I was unemployed, broke. Today 
own $18,000 home, drive Cadillac, have 
bank account. Anyone can do this. N. Cole. 
217 West 49th. Bradenton. Florida. 

ALUMINUM Awnings Wholesale Factory 
Prices! Sell! Write Jack, Box 10254. 
Tampa. Florida. 

TEAR Out This Ad. and mail with 
name, address for big box of home needs 
and cosmetics for Free Trial, to test in 
your home. Tell your friends, make money. 
Rush name. Blair, Dept. 55EA, Lynch- 
burg. Va. 

HOME Manufacture Foam Plastic Prod- 
ucts (Hand Mix). Trial Kit — $4.50 with 
instructions, bulk chemical prices. Foam 
Products. Box 427, Warner Robins. Ga. 

MAKE $3 hour sharpening scissors. De- 
tails Free. Flory, 3741 Rufe Snow, Fort 
Worth 18. Texas. 

MINK Raising information free. Com- 
plete. Lake Superior Mink Farm, Su- 
perior EE. Wisconsin. 

MAIL Order made me rich! Success 
secret — Free! Write: President. Mailord 
Company (PS). Southampton. New York. 

AMAZING profits in pest control — 
$150.00-$200.00 weekly. Free details. Bay- 
lab. Box 21. Cambridge. Maryland. 

100' ; PROFIT. No Investment. Stamp 
brings Samples. Details. Miller's, Box 584, 
Brooklyn 1. New York. 

MAKE Money Clipping Newspapers. For 
information, write, Newscraft, PS-983-E. 
Main. Columbus 5, Ohio. 



38A BUY IT WHOLESALE 



LARGEST Wholesale Supply Source in 
U.S. Get free catalogs. Furniture, cloth- 
ing, appliances, autos and accessories, 
farm equipment, tools, housewares, hobby 
supplies. Free details. Associated Whole- 
salers. Box 2758-C, Sioux City 6, Iowa. 



NAME Brands. Watches, cameras, ap- 
pliances, everything. All wholesale. Cata- 
log 35c (Deductible). Weiscco, 28 Fenway, 
Boston 15. 



NEW Deluxe Multicolor below whole- 
sale catalog, automobile catalog, and 
others. Housewares, appliances, refrigera- 
tors, freezers, washers, dryers, television, 
radios, furniture, clothing, luggage, bi- 
noculars, phonographs, recorders, cam- 
eras, projectors, tools, typewriters, 
watches, jewelry. Name brands. Huge dis- 
counts to 70%. Postcard: Selbyco, De- 
catur 16. Illinois. 



WORLD'S Largest wholesale supply. 
Buy from 679 American. European, Jap- 
anese wholesalers. Tailormade suits from 
Hongkong. 123 dropship catalogs. Rock- 
bottom prices. Free details. International 
Buyers, 216-PS Jackson, Chicago 6, Il- 
linois. 



FREE Money-Saving Catalog. Surplus 
and newly manufactured equipment and 
tools for workshop, home, boats, farm, 
factory. Write: Groban, 1139 South Wa- 
bash, Chicago 5, Illinois. 



BUY Gov't. Surplus wholesale direct. 
Skip middlemen. Complete Information 
$1.00. Surplus, Box 789S, York, Penna. 



ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog. Carvin, PSW, Covina, 
California. 



100,000 PRODUCTS Wholesale! Terrific 
Bargains! United Wholesalers, 1265D 
Broadway, New York 1. N. Y. 



BUY Wholesale! Catalogs $1.00, refund- 
able. Singleton, Box 77-S. Newport, Ky. 



38B IMPORT-EXPORT 



EXCITING gifts from different coun- 
tries. Request listings. Schmidt, 4511 Gar- 
rison, Washington 16. D. C. 

SWITZERLAND Watches Direct to You. 
$5.18 and Up. Example — 17 jewel water- 
proof, radium dial, sweep second, calendar, 
$10.40. Catalog 25c, deductible from order. 
Guaranteed. Seaway Traders. Box 7075, 
Cleveland 28. Ohio. 



39 FORMULAS, PLANS, ETC. 

FORMULAS — All Kinds— Moneymakers. 
Three catalogs. Dime. Kemico, Park Ridge 
15. Illinois. 

FORMULAS of all kinds, receipts and 
processing of valuable items. Catalog free. 
Chemist. Box 522. Columbia. Missouri. 

LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 

SPECIAL Formulas for latest money- 
making discoveries. New! Good! Profit- 
able! Valuable Literature Free! Miller, 
Chemist. 1517-N, Tampa. Florida. 



40 PLASTICS 

NEW Liquid casting plastic, clear, col- 
ors. Embed real flowers, butterflies, pho- 
tos, coins. Send 25c for two handbooks 
••How to Cast Liquid Plastics" and "How 
to Make Extra Money at Home." Casto- 
llte. Dept. A-102. Woodstock. Illinois. 

PLASTIC Laminating Machines. Hobby. 
Easy. Profitable. Details. Burr, 330 East 
Centre. Kalamazoo. Michigan. 

PLASTICS for casting, molding, em- 
bedding and jewelry. Send 25c for catalog. 
Castacraft Corp., Dept. S-161, P.O. Box 
555. Palo Alto. Calif. 

CELLULOID scrap. Sheets, state thick- 
ness. colors. Box 333. Kearney. New Jersey. 

PLEXIGLAS — Any thickness — Clear 
— Colors — Cut to size— Clear Rods — Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania. 

PLASTIC Embedding for fun and profit, 
no oven. Make beautiful jewelry, decora- 
tive panels, science specimen castings. 
Catalog 25c. Natcol Plastics, Box 444, 
Yucaipa 4. California. 



41 SCIENCE & CHEMISTRY 

AMAZING New Book Of Science Exper- 
iments, formulas and Catalogue of Lab- 
oratory Supplies. Only 35c. National 
Scientific Co., Dept. PS-1, 13 S. Park 
Avenue. Lombard, Illinois. 

MICROSCOPE slides, anatomical. Free 
list. Bay, 409 Roosevelt Way. San Fran- 
cisco 14. California. 

232 PAGE Catalog $2.00. Laboratory Ma- 
terlals. 7319 Vincennes. Chicago. Illinois. 

CHEMICALS, apparatus, glassware. Il- 
lustrated catalogue 25c. Bio Chemical 
Products. 30P Somerset, Belmont 78. Mas- 
sachusetts. 

MICROSCOPES. Radios. Surverying, 
everything Japanese. Catalog 25c. Magni- 
fication Instrument. 2 E. 45. New York 17. 

BOOKLETS! "Chemistry." "Elec- 
trons." "Science," "Atoms." "Astron- 
omy," "Physics," "Mathematics." "Heat." 
"Sound." "Geometry." 10c Each. Franks. 
3121 South Racine. Chicago 8. 

UNUSUAL Chemistry books, courses, 
kits! Rare chemicals, cheap! Catalog 25c. 
National. Box 133-A. Palo Alto. Calif. 

EXPERIMENTERS: — Searching For 
Economically Priced Chemicals and Appa- 
ratus? Get Our Catalogue — 25c. Starr 
Scientific. Manitowoc. Wisconsin. 

ROCKET Model kits, parts, chemicals. 
Catalog, plans 25c. Central Rocket Com- 
pany. Waupaca. Wisconsin. 

SPECTACULAR! Laboratory Supplies 
Catalogue and "Experiments Booklet." 
Only — 25c. Hagenow Laboratories, Manl- 
towoc. Wisconsin. 

ILLUSTRATED Catalog; Chemistry, 
mineralogy, biology 25c. Tracey Labora- 
tories. Evanston. Illinois. 

CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 25c. Dept. M-26. Biological Supply 
Co.. 1176 Mt. Hope Ave., Rochester 20. N.Y. 

CHEMISTRY Catalog 25c Used equip- 
ment bargains! Laboratory Sales, Box 
161-B. Brighton. Mass. 

ROCKET Chemicals. Catalog 25c. Keefe 
Scientific. 159-10 Hillside Avenue, Ja- 
maica, New York. 



ILLUSTRATED Science catalog— 25c. 
Winn Chemicals, 124 West 23, New York 
11. 



42 EMPLOYMENT INFORMATION 



FREE Information — USA Overseas 
Jobs. High Pay. Transportation — Futures. 
Dept. P, 215 West 34th Street, New York 
City 1. 

FOREIGN Jobs— Latin America, Alaska. 
Canada, up to $1500 monthly. Up-to-date 
1961 Foreign Service Directory gives com- 
plete information, hot list of firms hiring 
for Military and Civilian Construction. 
Aircraft, Oil, Exporters-Importers. Min- 
ing How-When-Where to apply. 13th Suc- 
cessful year. $1.00. Global Reports. Box 
3873-P. Los Angeles 8. California. 

HIGH Pay Overseas. Domestic Jobs. 
Men, Women. Generous Benefits. Com- 
panies Pay Transportation. For Info; 
write: World Wide. Dept. C-7. 149 N. 
Franklin St.. Hempstead. Jf, Y. 

FOREIGN Employment Information. 
Work overseas. Travel, adventure. Europe, 
Africa, Asia, Canada. Alaska. Earn as 
much as $1,600 monthly. Construction 
men. truck drivers, clerks, teachers, pro- 
fessionals, etc. Fabulous opportunities. 
Most complete information, application 
blanks, etc. Sent by return mail same day 
received. Send $2.00 to Dept. PS. Foreign 
Bureau. P. O. Box 512, New Orleans, 
Louisiana. 

JOBS: High pay. Foreign countries. 
USA. All trades. Write Dept. 55E, Na- 
tional Employment Information, 1020 
Broad. Newark. N. J. 

DIRECTORY Reports. Construction, 
aviation, shipping, oilfields, government, 
manufacturing, trucking, etc. Foreign- 
Stateside. Helpful information plus job- 
getting tips on preparing application let- 
ters. Unconditional money-back guarantee 
of satisfaction. Act Today. Only $2.00. 
($2.25 Airmail) (CCD 's Accepted) Re- 
search Services. Meramec Building, St. 
Louis 5-PS. Missouri. 

GOOD Salaries — Petroleum, Construc- 
tion, Manufacturing. Teachers. Etc. Tech- 
nical. Professional Personnel. Travel paid. 
Living allowances. Bonuses, U.S. Tax 
Exempt. Information $2.25 air mailed. 
Colombian Opportunities, Apartado Aereo 
14448. Bogota. Colombia. 

JAPAN! Far East! Many hi -paying jobs 
available now. All types. Complete, de- 
tailed reports $2.00. Walts, Box 903, 
CP. P., Tokyo. 

JOBS! Jobs! Jobs! U.S.A.. Latin Amer- 
ica. Alaska. Canada and Pacific. Up to 
$1,600 monthly. Construction, Truck driv- 
ers. Clerks, Teachers. Oil workers. All 
trades, complete Information. Application 
blanks, and where to apply for each job. 
Satisfaction guaranteed. Send $3.00 to 
Western Tech Service, P.O. Box 324, 
Broomfield, Colorado. 



43 AGENTS WANTED 

CLEANS Windows without mess. 
Strange "dry" cleaning-cloth. Replaces 
liquids. Windows gleam. Samples sent on 
trial. Kristee 80, Akron. Ohio. 

YOUR Own business — Suits $1.50; Over- 
coats 65c; Mackinaws 35c: Shoes 12>/ 2 c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnoy As- 
sociates, 2109-J Roosevelt Road, Chicago 
8. 111. 

MONEY-Maklng Opportunity! Take big 
profit orders for world famous Patented 
Varieties Fruit Trees. Also Flowering 
Shrubs. Roses. Vines. Big Sales outfit 
Free. Stark Bros.. Desk 30111, Louisiana. 
Missouri. 

AUTOMATIC bed warming sheet, you 
sleep on, not under. Outsells electric 
blankets 10 ways, costs less. Generous 
profits. Patented Products Corp., Dept. 
PS161. Danville. Ohio. 

BIG Profits — Stamp Social Security 
Plates Key Protectors. Sample — 50c. Cata- 
log Free. General Products, 11 No. Pearl 
St.. Albany 7, N. Y. 

EVERY Man A Prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips, cuff links, lapels, 
identification badges, individualized with 
customer's name and emblems. Cap badges 
for trucking, bus. taxi, police, firemen, 
also heavy construction emblems. Choice 
3000 emblems. Hook-Fast. Box 1425PS. 
Providence, R. I. 
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JAPAN'S Finest. Exotic Earrings! De- 
tails Free. Ohga, PSER214. Sigakenkusatu. 
Japan. 

FREE! Beautiful Mexican curios! Rush 
30c stamps (Refunded). Sylvlal. Apartado 
9036. Mexico City. 

START Making Money Now. Earn top 
commissions taking orders for all maga- 
zine subscriptions. Friends and neighbors 
are your prospects. No experience needed. 
Write for free money-making kit. Mc- 
Gregor Magazine Agency, Dept. 118A, 
Mount Morris. Illinois. 

ANYONE can sell famous Hoover Uni- 
forms for beauty shops, waitresses, nurses, 
doctors, others. Miracle fabrics Nylon, 
Dacron. Wash 'N Wear Cottons. Exclusive 
styles, top quality. Big income, real fu- 
ture. Equipment free. Hoover. Dept. A-101, 
New York 11. N. Y. 

BIGGEST Spare-Time Profits Now from 
196l's fastest-selling Greeting Cards. 
Gifts. Stationery. Compare our low whole- 
sale prices. Cash bonus to lor. No ex- 
perience needed. Lovely $1.25 Gift offered 
Free with samples on approval. Cardinal, 
1400 State. Dept. 32-G. Cincinnati 14. 

$50.00 PROFIT selling "State Map Sta- 
tionery." Free Details. Chegwidden, Box 
182-PS1. Dover, New Jersey. __ 

MEN! Show wife this amazing offer! 
Famous nationally advertised Hollywood 
cosmetics pay 60%. Make $25 day up. Hire 
others. For free ,-amples. details, write 
Studio Girl, Glendale. Calif. Dept. 1111T. 

ATTACHMENT for bow compass, beam 
compass permits layout within .001 inch. 
Real tool for draftsmen, designers, engi- 
neers. Engineering Utilities. 1302 Cadillac 
Tower. Detroit 26. Michigan. 

BUSINESS of your own. Earning poten- 
tial as high as $40,000 annually. Issued 
on $12,500 base. No merchandise to buy. 
Send for free explanatory booklet. Harrell 
& Company. Box 8-DD. Louisville. 111. 

$75 EXTRA Cash on just 100 boxes gor- 
geous Parchment Charm greeting cards, 
other moneymakers. Frofits to lOO'r, plus 
bonus. Samples sent on approval. Free 
personalized stationery gift with first 
order. Southern Greetings. 478 N. Holly- 
wood. Dept. D-59. Memphis, Tennessee. 

WILL you wear new suits and topcoats 
without one penny cost and agree to show 
them to friends? You can make up to 
$40.00 In a day even in spare time, with- 
out canvassing. W. Z. Gibson. Inc.. 500 
S^Throop St., Dept. R-626, Chicago 7. 

MAKE Profitable Men's-Women's wear. 
Sample Free. Sunmade. Brockton 64. 
Massachusetts. 

FREE Details— New Radio Booster. Get 
more stations, distance. Use portable as 
auto radio, sells for only $3.95. Deaver 
Co.. 263 Whitclem Drive, Palo Alto. Cali- 
fornla. 

WILL You test new Items In your home? 
Surprisingly big pay. Latest conveniences 
for home. car. Send no money. Just your 
name. Kristee 79, Akron. Ohio. 

44 HI GH-GRADE SALESMEN 

MAKE Extra Money Selling advertising 
matchbooks. Free catalog and sales outfit. 
Matchcorp. Dept. PS-11. Chicago 32. 

YOUR free copy of World's biggest sales 
magazine tells you how and where to 
make more money on your own In selling. 
Write Specialty Salesman Magazine. Desk 
6B, 307 North Michigan. Chicago 1. 

MAKE Extra Money — Big Cash Com- 
missions plus premiums for you and your 
customers. Sell Advertising Book Matches 
— sensational new Tenorama, Glamour 
Girls. Hillbillies: dozens others. All sizes — 
dailv sales: big repeat business, 
faster Kit makes selling easy — no 
experience necessary. Superior Match. 
Dept. P-161, 7530 Greenwood. Chicago 19. 

111. 

IF you're Interested in making money 
in selling, see the hundreds of exceptional 
opportunities In Salesman's Opportunity 
Magazine. Send name for your copy, ab- 
solutely free. Tell us what you're selling 
now. Opportunity. 848 N. Dearborn, Dept. 
18. Chicago 10. Illinois. 

SEEKING New Products? Get my outfit 
47 money -making specialties. Latest con- 
veniences for home. car. Send no monev. 
Just your name Kristee 105. Akron. Ohio. 
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EARN Big Commission Full Or Part 
Time. Build profitable business of your 
own selling America's largest line low 
priced business printing. 360 page catalog 
samples hundred of items used daily by 
business people. Imprinted ball pens low 
as $8.95 for 100. Big full color catalog low 
priced advertising specialties Included. 
Free sales kit. National Press, Dept. 9. 
North Chicago, Illinois. 

$1,000.00 A month for making dramatic 
3-second demonstration of amazing light- 
weight Presto Fire Extinguisher. New 
chemical used by Airforce snuffs out fires 
instantly. Only $4.95. Terrific commis- 
sions. Millions want it. Free Kit. Merlite, 
114 E. 32nd, Dept. P66A. New York 16. 

I'LL send you Free stocking sample new- 
est advancement in hosiery since nylon. 
Patented, full-length. Stays up over-the- 
knee without supporters, without girdle! 
National advertised price $1.95. Make 
money introducing to friends at $1.00 
pair. American Mills, Dept. 352. Indian- 
apolis. Ind. 

FREE Start! Your Own Business! Pri- 
vate Labels! Big Profits! Repeats! Free 
Sample. VltaMins Wholesale, 2908-V Bev- 
erly. Los Angeles 57. 

100'r PROFIT selling mechanics water- 
less hand cleaner. Repeats, repeats and 
repeats. Part or full time. Free sample. 
Schaflner's. Pittsburgh 2. Pa. (Dept. PS-1) 

SENSATIONAL new longer-burning 
Light Bulb. Amazing Free Replacement 
Guarantee — never again buy light bulbs. 
No competition. Multi-million dollar mar- 
ket yours alone. Make small fortune even 
spare time. Incredibly quick sales. Free 
sales kit. Merlite (Bulb Div.). 114 E. 32nd, 
Dept. C-74A. New York 16. 

STEP Up to effortless merchandising! 
Selling Is old-fashioned! Revealing book- 
let shows how you can parlay modest sum 
into profitable lifetime business without 
pounding pavements. Rush name for free 
book. Indiana Laboratories. 315 W. Frank- 

lln. Dept. A-57, Elkhart. Indiana. 

illlng Dealers, 
rn 8, Wis. 



MAKE $100.00 Weekly 
part time. Berkshan, Elkl 



45 EDUCATIONAL & 

INSTRUCTION 

GO For Civil Service. Go after a U.S. 
Civil Service job by planned preparation 
for the entrance tests through Franklin 
Institute's private home study courses. 
This privately-owned organization offers 
courses for Postal, Clerical and other 
fields. Get Information on the Civil Serv- 
ice appointment system, physical, resi- 
dence and other requirements, veterans' 
rights, salaries, vacations, retirement, 
preparation offered, etc. Free Booklet. No 
obligation. Franklin Institute. Dept. Bll, 
Rochester 4. N. Y. 

LEARN While Asleep with your re- 
corder, phonograph or amazing new 
"Electronic Educator" endless tape re- 
corded. Details free. Research Association, 
Box 24-NN. Ol.vmpia, Washington. 

HIGH School Diploma at home. Li- 
censed teachers. Approved materials. 
Southern States Academy, Station E-12, 
Atlanta. Ga. 



MASTER Watchmaking at home. Free 
sample lesson, Chicago School. 2,328-WN 
Milwaukee. Chicago 47. 

WANT a Diesel Job? Higher Pay? Ad- 
vancement? We can help you qualify! 
Complete Diesel, Tractor and Heavy 
Equipment and Cummins Diesel Engine 
Shop-method home-training courses avail- 
able. Write today. Interstate Training 
Service. Dept. B-2, Portland 12. Ore. 

COMPLETE Your High School at home 
in spare time with 63-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School. 
Dept. X146. Drexel at 58th. Chicago 37. 
Illinois. 



ENGINEERING and Art Degrees earned 
through home study. Electronics. Electri- 
cal. Mechanical. Civil. Physics, Liberal 
Arts. When writing, specify course desired. 
Pacific International College of Arts & 
Sciences, primarily a correspondence 
school. Resident classes also carried. 
5719-A Santa Monica Boulevard, Holly- 
wood 38 . California. 

BE A Real Estate Broker, Insure Secu- 
rity for yourself and your family. Study at 
home. Prepare for state examination. GI 
approved. Write for Free Book Today. 
Weaver School of Real Estate. 2018R 
Grand. Kansas City, Missouri. 



LEARN Auctioneering. Free catalog. 
Missouri Auction School, Box 8466-X5, 
Kansas City. Missouri. 

BECOME Tax Consultant. Graduates 
earn $1,000-$3.000 every tax season pre- 
paring returns evenings. State approved. 
Union Institute. Lakewood IV. N. J. 

PIANO Tuning Pays. Big money In 
spare time. Learn at home In 30 days. No 
musical knowledge necessary. Phono- 
graph, records, tools and Instructions fur- 
nished. Electronic tuning also taught. 
Free catalog. Capital Tuning School. 3160 
S.W. 16th Court. Ft. Lauderdale. Fla. 

FREE General Catalog — 100 Pages Text 
vocational, educational, instructional sub- 
jects. Millions of volumes, new and used 
Bargain prices. Books bought. Est. 1902 
Long's College Book Co., Dept. PS. Co- 
lumbus 1. Ohio. 

GAME Warden, Government Hunter, 
Forestry, Park and wildlife service an- 
nounce job openings regularly. Enjoy out- 
door work, good pay, real security. Com- 
plete information Free! Write North 
American School of Conservation, Dept. 
181B. 810 Dodsworth. Covina, Calif. 

LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State 
age. Institute Applied Science, 1950 
Sunnyside, Dept. 331. Chicago 40. Illinois. 

FREE L.P. Record and book gives in- 
structive facts about Sleep-Education and 
the Audio Educator — the short cut method 
to learning and self-development. No ob- 
ligation. SDRF, Dept. S-l, 104 East 40th 
Street, New York 6, N. Y. 

GOOD paying jobs open ! Operate, repair 



vy earth moving equipment! Learn 
"on the job" operating latest cranes, bull- 
dozers, earth carriers! V.A. Approved. 
Free Catalog. Write N.L. Hutch. Greer 
T echnical Institute, Braidwood, Illinois. 

HIGH School at home. No classes. Texts 
furnished. Diploma awarded. If 17 or over 
and left school write for Free assignment 
and catalog. Wayne School of LaSalle Ex- 
tension University. A Correspondence In- 
stitution. Dept. 183 WC, 419 S. Dearborn, 
Chicago 5. 111. 

LEARN By Ear With Dormlphone — 
Overnight — while you sleep and learn it 
Faster — Better. The amazing new scien- 
tific Dormiphone tools give you a shortcut 
to learning languages, correct speech: 
memorizing facts, figures: relaxation, en- 
tertaining, habit training. Saves you time, 
effort. So simple to use, children benefit. 
Used by educators, psychologists. Write 
today for Fascinating Free Book. No obli- 
gation. Modernophone, Inc., 321-011 Radio 
City. New York 20. 

SELF-Study Drawing Courses (Mechani- 
cal. Electronics. Architectural, Art) Send 
$2.25 subject or $9.00 special main chap- 
ters. Louis D. Prior, Inc., 23-09 169th St., 
Whitestone 57. N. Y. 

DRAFTING Pays Big Money . . . leads 
to top positions In automotive, aeronauti- 
cal, construction, mechanical fields. Learn 
at home in spare time. All equipment sup- 
plied. Pay Later Plan. Free Book. Christy 
Trades School, CD-201, 3214 Lawrence, 
Chicago 25. 

FINGERPRINT Experts, former govern- 
ment expert will train you to classify, 
search and file — develop latent prints. 
Free information. Write AMCAD. Dept. 
B, 1951 Gait Street. Siml. California. 

USED Correspondence Courses and 
Books sold and rented. Monev back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain. Plsgah. Alabama. 

MATHEMATICS. Home Study Courses. 
Catalog in public library. UCSM. Phila- 
delphla 26. 

BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week" System. Ellis. Box 200. 
Cedar Grove. North Carolina. 

"THIRTY Million Books." World's Most 
Remarkable Catalog! Engineering. Sci- 
ence. Details free. Auream, Central Val- 
ley. New York. 

LEARN how— pass civil service or edu- 
cation type tests with good score. Many 
helpful suggestions. Satisfaction Guaran- 
teed. Mail $1.00. Universal. 150 Powell, 
San Francisco 2. 

PENMANSHIP Corrector: Improve poor 

genmanshlp quickly. Details free. Ozment. 
ox 665 35. St. Louis. Mo. 

LEARN Real Estate Business fast. Eco- 
nomical homestudy. Particulars Free. 
Howard Schools. 322 Glover. Kansas City 
5, Missouri. 



Copyrighted material 
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OWN local collection office. Pays big. 
Franklin Credit. Roanoke. Virginia. 

LATEST listings used correspondence 
courses. 25c postpaid . . . Gemco, Lin wood. 
N. J. 

MEN wanted. Learn Auto-Diesel Me- 
chanics in our shops. Learn with tools on 
real equipment. Earn While You Learn. 
Many of our graduates earn $125 a week 
and up. Write for free bulletin. Auto- 
Diesel College. Dept. 262. Nashville 3, 
Tenn. 

NEW. amazing Subconscious Method for 
Effective Speaking. Improved Singing. 
Master Salesmanship, Dynamic Concen- 
tration and Powerful Memory, along with 
Twenty other Revolutionary Courses. 
Works wonders — easv — pleasant. Guaran- 
teed. Write Beta Distributing Company, 
Box 765. Chicago 90. Illinois. 



ATTENTION ! ! Learn the Morse Code in 
minutes bv a proven method, copyright 
1960. Send' $2.00 to: Easy Method Morse 
System. Box 86. Perrysburg. Ohio. 

CIVIL Service test preparation. Free 
descriptive booklet. Private organization. 
Franklin Institute. Dept. 2B-11. Roches- 
ter 4. N.Y. 
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CONTESTS 



MONTHLY Puzzle contests: Cash Prizes! 
Spence. Box 11569. St. Petersburg. Fla. 

CONTEST Information. Latest Contests. 
Send Dime. Guidebooks. Box 246. Decorah. 
Iowa. 
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DETECTIVES 



DETECTIVE Profession. Home Study 
Badge, Certificate. Future. Box 41197-G 
Los Angeles 41. California. 



DETECTIVE Training. Phillips Secret 
Service Svstem. 19I7-C North Kenneth, 
Chicago 39. 111. 



DETECTIVES— Work home — Travel. Ex- 
perience unnecessary. Detective Particu- 
lars free. Write Wagoner, P-125 West 
86th. New York 24. 



DETECTIVES. Undercover Operators, 
Security Officers — we train. Free informa- 
tion. Write AMCAD. Dept. A. 1951 Gait 
Street. Slmi, California. 



48 LANGUAGE OUTFITS 



LEARN world lnterlanguage endorsed by 
Unesco. Free lesson. Esperanto, Mlddleton, 
Wisconsin. 



50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 

BOOKKEEPING worries? Simple sys- 
tem fulfills law requirements. $1.00. Tech 
Publications, Box 821. Logan, West Va. 



MAILING Lists— 1000 names $5.00. Your 
circulars mailed 1000— $4 00 Free Litera- 
ture. Dixie Mailers. King. N. C. 



LIST 11.000 Chainsaw. sawchain deal- 
ers, loose-leaf book, $35.00. Chain Saw 
Age Magazine. Dekum Bldg., Portland 4, 
Oregon. 



52 AUTHORS SERVICE 

WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Manv successes. Free booklet PS, Vantage, 
120 West 31, New York. 

GUIDE to Publishers $1.00. 1030 So. 32 
St., Omaha 5. Nebr. 



WRITERS! We now pay highest rates 
ever for colorful, dramatic articles aimed 
at a mass audience. Write for prospectus 
of story needs. James Allan. Managing 
Editor, National Enquirer. Dept. 729, 655 
Madison Avenue. New York 21. 



53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 



JUST Out! Amazing new booklet. "How 
to Make Money Through Classified Adver- 
tising." This booklet is "must" reading 
for all mail order men. It tells you what, 
where, when and how to advertise. Con- 
tains scores of valuable hints on keying 
ads, writing copy, analyzing results, etc. 
If you advertise now, or ever plan to, 
don't fall to study this booklet. For your 
copy, just send 10c to cover postage and 
handling to O.K. Kelly. Classified Adv. 
Mgr.. Dept. 531. Popular Science. 355 Lex- 
ington Ave., New York 17, N. Y. 



FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines. 10c. Chicago Advertising 
Agency. 28 E. Jackson. Chicago 4. 



CREATIVE layouts, production artwork. 
Free details. Knarr, Box 898, Oil City. 
Penna. 



ADVERTISE: 24 words. 100 Canadian 
Newspapers. $5.50. Lists Free. Advertising 
Bureau. 10511-P Springfield. Chicago 55. 



FREE! Red-hot book, "More Profit 
From Your Advertising." Lists best Mail 
Order Magazine, Newspapers. Adservice, 
516A Cornelia. Chicago 13. 



54 CARTOONING, SIGN 
PAINTING, CHALK TALKS 



"HOW to Make Money With Simple 
Cartoons" — A book everyone who likes to 
draw should have. It is free: no obliga- 
tion. Simply address Cartoonists' Ex- 
change. Dept. 191, Pleasant Hill. Ohio. 



PAINT Signs! Using Patterns! Trial Al- 
phabet $1.00. Harwell, PS-161, Byrds- 
town. Tennessee. 



CARTOONERAMA Teaches you cartoon- 
ing in a new 24 Lesson Course. Free 
Brochure. CFA, Box 263U, Branford. 
Connecticut. 



IF you can write, you can draw profes- 
sional cartoons. Information: Alphabet 
Art. 123-35PS 82nd. Kew Gardens 15, New 
York. 



55 TYPEWRITERS A 

OFFICE MACHINES 



TYPEWRITERS, Printing Duplicating 
Machines $25.00 up. Write Dixie Graph, 
King, N. C. 



56 RUBBER STAMPS & 
OFFICE SUPPLIES 



FREE — Rubber Stamp Catalog. Martins. 
1425 Major Drive, Jefferson City, Missouri. 



FREE Type Style Sz Price Chart. Free 
stock stamp literature. Signature Stamps 
$3.50. Pads. 271 page Business Printing 
Catalog, Labels. Decals. $1.00. Youngers 
Stamps St Printing. Princeton, Iowa. 



THREE line self-inking pocket rubber 
stamp. 75c. 1000 gummed name and ad- 
dress labels. 75c. H. Pachal. 8316 Halldale 
Avenue. Los Angeles 47. California. 



THREE Line pocket stamp with pad or 
office type. $1.00. W. Atherton, Box 61. 
Randolph. Massachusetts. 



THREE line pocket rubber stamp, self- 
inking, $1.00. L. Watson, P.O. Box 162, 
St. Charles, Illinois. 



57 PRINTING, 

MULTIGRAPHING, ETC. 



1.000 BUSINESS Cards. "Raised Let- 
ters" $3.95. Samples. Pioneer, PS1, Is- 
land Park. New York. 



FREE Catalogs. Postpaid printing, Rub- 
ber stamps. D M Press. Sebastopol. Calif. 

OFFSET Printing— 24 Hour Service — 
$6.75—1000 8I/2XII, $18.50—5000. National 
Letter, 300 West 43rd St., New York City 
36. 



COLORED or white 8>ixll offset. $6.50— 
1000: $18—5000. Fast! Flair, 10 West 45th, 
New York City 36. 



OFFSET Printing, 1000— 8V2XII, $5.50. 
Alpine. Box 676-FA, Cupertino. Calif. 



BUSINESS Cards 1000— $2.95. Rubber 
Stamps. Weiss, Box 8304. Kansas City, 
Missouri. 



MIMEOGRAPHING. Offset Printing. 
Free samples. Pennsway, Drawer 1340, 
Scranton, Pa. 



1000 GUMMED Name & Address Labels 
$1.00. Perk's. Essex, 



1000 RAISED business cards. $3.75. 
Speedy service. Samples. Alro, Box 566, 
Nyack. New York. 



250 8V2XII HAMMERMILL Business Let- 
terheads $2.95. 250 Envelopes $2.95. Sam- 
ples. Davis. 7609 Spruce Road. Baltimore 
22. Maryland. 



100 6% Envelopes. 100 5V2X8V2 Letter- 
heads printed. $2.35. M. Fortney. R3. 
Dlllsburg. Pa. 



500 3 4 x2"4 Four Line Stickers $1.00. Red 
Border $1.50. Moritz. 312 Tuscola. Sagi- 
naw, Mich. 



BUSINESS Cards Raised— $3.50— 1000. 
Super Offset — 8V2XII— $4.85— 1000. Graph- 
ic. 780 Main. Hackensack, New Jersey. 



RAISED Letter Business Cards Like 
Engraved. $3.00 thousand. Free samples. 
Kavanagh, 607 Knickerbocker Ave.. Brook- 
lyn 21. N.Y. 



LETTERHEADS. Circulars, etc. Price 
list. Valaitis. 1705 South 2nd. Phila. 10. Pa. 



1000 ADDRESS Labels 88c. Three line 
pocket stamp 88c. Jordan's, 552 West 
O'Connor. Lima, Ohio. 



SILK screen printing. Photo Stencils, 
Art service. Investigate. Boettger, 963, 
Dorothy. New Jersey. 



100 LETTERHEADS. 8', 2 xll, 100 B 3 /* En- 
velopes. Carefully Printed $2.35. Postpaid. 
Race Printing, Hudson, New York. 
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PRINTING OUTFITS, 
SUPPLIES 



PRINTING Outfits, type, supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey. Inc.. H-8. Merlden. Conn. 



RUBBER Stamp Presses, Hydraulic Op- 
erated. Electrically heated. Sizes 5*x8*, 
8"xl2", 10*xl5". starting outfits, supplies. 
Printing Presses, Custom Manufi 
507 N. Jefferson, Springfield 2, 



RUBBER Stamp 
Klewiet, 2025 Barney 
Michigan. 



Supplies. 
Kalamazoo, 



MAKE Your Own self-molding rubber 
stamps and printing cuts. Plexlrubber, 
Argyle 2, Wisconsin. 

TYPE cases, cabinets. Manufacturer. 
Catalog. King McKay Company, 23179 
Telegraph. Southfleld. Michigan. 

PRINTING Presses. Type. Supplies. 
Lists, 4c. Turnbaugh Service. Mechanlcs- 
burg. Pa. 
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PATENT ATTORNEYS 



SHREWD or Amateurish? Professional 
inventors use only Patent Attorneys ap- 
proved by Federal Government. $1.00 
brings names approved attorneys near you. 
Approved. Box 1709, Grand Central Sta- 
tion, New York 17. New York. 
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FOR INVENTORS 



WE have the markets if you have the 
ideas. Harvey Engineering. Cambridge 1, 
Maryland. 

INVENTORS, if you have an invention 
for sale, patented or unpatented, write In- 
stitute of American Inventors. Dept. 30A, 
635-F St., N.W.. Washington 4, D. C. 

INVENTIONS needed immediately for 
manufacturers. For additional information 
write Kessler Corporation, C-71-FI, 
Fremont. Ohio. 



INVENTORS! Why be broke? Turn your 
invention into cash. If saleable, we can sell 
it. Write Universal Inventions, Box 298, 
Marlon, Ohio. 



INVENTORS: Save time and money. 
Our complete "Patent Kit" makes it easy 
to prepare and file your own patent ap- 
plication. Free "Registration Certificate." 
National Inventors Service. Box 88, Ben 
Franklin Station, Washington. D. C. 



Washington, 
as Make Mc 



NEW Product Ideas Make Money. "In- 
ventors Guide" tells what's needed, de- 
velop, sell. Send $1.00, Free protection 
form. Inventors Creative Service, PS354 
South Spring. Los Angeles 13. Calif. 

INVENTIONS Wanted for immediate 
promotion! Patented; unpatented. Out- 
right cash; royalties! Casco, Mills Build- 
lng, Washington 6. D. C. 

PATENT Searches including copies of 
nearest patents. $6.00. Reports airmailed 
within 48 hours. More than 200 registered 
patent attorneys have used my service. For 
Free invention protection forms. Write 
Miss Ann Hastings, P. O. Box 176, Wash- 
lngton 4. D. C. 



PROFESSIONAL Patent searches, $5.00. 
complete with report and related patent 
copies. Complete patent and trademark 
services. Free Forms; write: Congress In- 
vention Institute. 210C McKim Building, 
Washington 5. D. C. . 



CASH Or royalties for Inventions! Pat- 
ented; unpatented— All types considered. 
International. 1170 Broadway, New York 

1. N. Y. 
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POPUCAP SCi€NC£ OPP OPTU N iTi £S 



PATENTS Skillfully Prepared for maxi- 
mum commercial value with useful prod- 
uct development. High record of success in 
proving and claiming patentability. Val- 
uable market service. Patents prepared 
and filed for service fee as low as $200.00. 
Send for self protecting invention record 
forms free. Patent search with valuable 
engineering report $15.00. Foreign patents 
filed at lower cost. Thirty Years estab- 
lished. Joseph O'Brien. Patent & Develop- 
ment Engineer, 132 Nassau Street. New 
York 38, N. Y. 



PATENT Searches. $6.00. complete with 
comprehensive report and Official Patent 
Office copies of related patents. Certified, 
Airmailed. For free 'Invention Protec- 
tion Form," and "Patent Information." 
write: U.S. Inventors Service Bureau, 
Headquarters Building. Washington 6, 
r C. 

PATENT Searches, including complete 
copies of related patents, $6.00. Inventors, 
attorneys, manufacturers use my original 
"World-Wide" Airmail service. "Proof of 
Invention" protection form and "Informa- 
tion Every Inventor Needs" sent free! Miss 
Jane Hayward. 1029 Vermont Avenue 
N.W., Washington 5. D. C. 



INVENTORS' Complete Service. Cash- 
Rovalties Sales. Inventions Researched. 
Patent Development Engineering. Free In- 
vention Certificate. George Spector, Li- 
censed Invention Engineer, 3615 Wool- 
worth Building, New York. 



SAVE High fees! Apply for your Patent 
yourself. New "Do-It- Yourself" Patent 
Kit now makes it easy! Free "Registration 
Form." Miss Suzanne Blaine. 306 Carry 
Building. Washington 5. D. C. 



INVENTORS! Consider our offer first 
before selling or licensing your invention 
on a cash or royalty basis. Patented. Un- 
patented. Write Inventions on Demand. 
79 Wall Street, New York 5. N. Y. 



INVENTORS! Outright cash sale or roy- 
alties for your inventions. Patented. Un- 
patented. Constant demand from our 
client manufacturers. Write United States 
Invention Brokerage, 78 Wall Street. New 
York 5. N. Y. 

INVENTORS! Determine patentability 
ofyour invention. Searches of the Patent 
Office Records administered professionally 
— $6.00. For free invention protection 
forms, dependable service write Washing- 
ton Patent Office Search Bureau. 1426 G 
Street. N.W.. Washington. D. C. 

PROFESSIONAL searches ol the Patent 
Office Records. Dependable. Reliable. $6.00 
— For free protective forms write Trans- 
World Patent Service, 500 Walker Bldg.. 
Washington 5. D. C. 

INVENTIONS wanted now by my Manu- 
facturer Clients. Patented. Unpatented. 
Write Gilbert Adams. Patent Broker. 80 
Wall Street, Financial District. New York 
City. 

QUALITY Patent Searches. $6.00. Copies 
of closest patents forwarded Free "Pro- 
tection Certificate." American Patent 
Search Co.. 422 Washington Blvd.. Wash- 
ington 5. D. C. 

PATENT searches including copies of 
closest patents $6.00. Quality searches ex- 
pertly administered. Free Protection 
Forms. Write Professional Patent Office 
Search Bureau, 709 Albee Building. Wash- 
ington 5, D. C. 

DON'T pay high fees! Obtain U. S. Pat- 
ent yourself. It's easy with "Professional 
Kit with Fill-in Forms." Free "Registra- 
tion Form." Patent Protection Institute, 
2000 P Street. N.W., Washington 5. D. C. 

PATENTS Professionally Prepared for 
maximum commercial value. Patent 
Searches including report $6.00. Patents 
prepared as low as $195.00. Valuable mar- 
ket service with cash or royalty sales. 10 
years dependable service. For free self- 
protecting Record of Invention forms 
write: H. Lawrence Blasius, Patent and 
Development Engineer, 15 Park Row. 
New York 38. N. Y. 

60A ENGINEERING SERVICES 

INVENTION Development. Experimen- 
tal equipment. Submit technical problems 
In confidence for no-cost survey. Todd 
Consulting Engineers, 424 West 119th. 
New York 27. 

248 POPULAR SCIENCE JANUARY 1961 



61 INVENTIONS WANTED 

INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors. Dept. 30C. 635-F Street, N. W.. 
Washington 4. D. C. 

INVENTIONS Wanted for Manufactur- 
ers. Free Details. Write Allen, Dept. D, 
712 Davis Bldg.. Big D, Dallas. Texas. 



ARE you interested in offers from reli- 
able manufacturers for your invention? 
Patented, unpatented. Harvey Engineer- 
ing. Cambridge, Maryland. 



INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420 77th. Oak- 
land 5. Calif. 

INVENTORS! Don't sell your invention, 
patented or unpatented, until you receive 
our offer. Write Universal Inventions. Box 
298, Marlon. Ohio. 



INVENTORS needing help with any 
problem, financial, development, securing 
manufacturer, obtaining patent. Write the 
organization that delivers action and re- 
suits— not promises. Pioneer Inventions, 
150 Broadway. New York 38. N. Y. 



INVENTORS: If you have an invention 
for sale, patented or unpatented, write for 
free brochure outlining manufacturers' re- 
quirements, royalty rates. Kessler Corpo- 
ration. C-71-IW. Fremont, Ohio. 



INVENTIONS Wanted: "Patented"— 
"Patent Pending." 30 Years experience 
Promoting Inventions. National Service 
Bureau. 3122 Meramec. St. Louis 18. 
Missouri. 



INVENTIONS Wanted for immediate 
promotion! Patented: unpatented. Out- 
right cash; royalties! Casco. Mills Build- 
ing, Washington 6. D. C. 

CASH Or royalties for inventions! Pat- 
ented; unpatented — All types considered. 
International, 1170 Broadway, New York 
1. N. Y. 

INVENTORS: Profit from your efforts. 
We Sell! Educational Booklet free. In- 
ventors Idea Clinic. Dept. 10. Terminal 
Bldg.. B-2616. Los Angeles 54. Calif. 



INVENTIONS wanted now by my Manu- 
facturer Clients. Patented. Unpatented. 
Write Gilbert Adams. Patent Broker. 80 
Wall Street, Financial District. New York 
City. 

INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Constant demand from our 
client manufacturers. Write United States 
Invention Brokerage. 78 Wall Street. New 
York 5. N. Y. 

INVENTORS! Consider our offer first 
before selling or licensing your invention 
on a cash or royalty basis. Patented. Un- 
patented. Write Inventions on Demand. 
79 Wall Street. New York 5. N. Y. 



INVENTORS' Complete Service. Cash- 
Royalties Sales. Inventions Researched. 
Patent Development Engineering. Free In- 
vention Certificate. George Spector. Li- 
censed Invention Engineer. 3615 Wool- 
worth Building. New York. 
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PATENTS FOR SALE 



CLEVER New Toy Idea for Sale. Patent 
recently issued. First time offered. C. K. 
Rhodes. 1129 Acton Road, Columbus 24. 
Ohio. 
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MANUFACTURING 



FRESH Ideas in Toys. Leading toy man- 
ufacturer, with national distribution and 
network TV show, seeks unique toy ideas. 
Interested in pure toy only, whose end is 
to amuse and fascinate child. Not inter- 
ested in craft-type items whose end goal 
is ccmpletion. Royalty and per item ar- 
rangements. Write for submission forms. 
Colorforms. New Products Division, Nor- 
wood, New Jersey. 



64 MODELS, MODEL SUPPLIES 



SHIP Models. Most complete line in 
New England. Kits, fittings, plans, books, 
tools, engines, motors. Illustrated catalog 
35c. James Bliss and Co.. Inc.. Dept. PS. 
342 Atlantic Avenue. Boston 10. Massa- 
chusetts. 



"POWER Drives Handbook"— 36 pages 
illustrating many types motor drives for 
model autos. boats, displays, turntables, 
etc. Mail 25 cents cash, returnable first 
order $3.00 or more. Wilson's of Cleveland, 
Dept. PS, P. O. Box 8995. Ft. Lauderdale. 
Fla. 



I SHIP and yacht model fittings: blue- 
I prints. Send 40c for Illustrated catalog 

listing hundreds of items. A. J. Fisher. 

Inc.. 1002-2 Etowah Ave., Royal Oak. 

Michigan. 

ROCKETS: Easily built, fun to flv. 
amazing performance — 1200' plus. Com- 
plete kit with three motors, $1.50. Free 
model rocket hand booklet if you order 
now. Estes Industries. 5505 Tejon. Denver 
21. Colorado. 

SCALE Model materials for building 
model homes and architectural buildings 
of any type, Vi" and Vh" scale. Send 35c 
for catalog. A & B Model Builders, 454-F 
Donovan Road. Kansas City, Kansas. 

SAVE! Free Bargain Bulletins: Trains. 
Airplanes, Boats. Cars. Radio Control. 
Plastics. America's Hobby Center. 146PS 
West 22nd Street, New York 11, N. Y. 

BUILD to scale, boats, houses, etc. With 
real lumber to scale. Free list. Miniature 
Lu mber Co.. Plerpont. Ohio. 

STEAM Engines, tractors, boilers, cast- 
ings, prints. Catalog $1.00. Tiny Power, 
Junction City. Oregon. 

POWER Models. Unusual steam, gaso- 
line and traction engines, fittings, metals. 
Lilliput Electric Light Bulbs. Comprehen- 
sive 100 page Catalog $1.00. Charles Cole. 
Ventura. California. 

"ST" Steam Engines. Fittings Catalog 
15c. Ship Models. Ltd.. Andover. Mass. 

SHIP Model Kits and fittings: clippers, 
frigates, etc. Catalog, paint-tool list, book 
list. 25c. Model Shipways. Box 85. Bogota. 
New Jersey. 

ROCKET Supplies. Nozzles, Cones. 
Tubes. Specials Also Made. Catalog 10c. 
Sky Mfg. Co.. Mineral Point. Pa. 
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ELECTRIC TRAINS 



LIONEL Trains Big Discounts Bulletin 
10c. Catalog 25c. Mack Bros., 2041 Chicago 
Avenue. Chicago 22. 
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HOME CRAFTSMAN 



LEARN Jewelry Making at home. Inex- 
pensive Art Metalcraft course teaches how 
to make all types cuff links, earrings, 
tableware, etc. of silver, gold, copper. 
Send postcard for free booklet. Interstate 
Training Service. Dept. L-2, Portland 12, 
Oregon. 

GRANDFATHER clock movements, case 
plans, kits. Wholesale catalog 25c. Mason- 
Sullivan. Noroton 2. Conn. 



FOUNDRYETTE. 2400° F. to 48 lb. 
capacity. Free Circular. Kansas City Spe- 
cialties Co., Dept. S-l, Marysville, Kan- 



FREE. New Catalog. 2447 Plans. Pat- 
terns. World's greatest selection things to 
do. Make. Fun. Profit. Craftplans, 1322-B 
Wabash, Chicago 5. 



FREE Sample!! Perma-Pelent, new one 
coat silicone formula. Corrects moisture 
problems on block, brick stucco, stone, 
asbestos siding and all above grade ma- 
sonry surfaces on your home. Less than 
one cent per square foot applied. Perma- 
Stone Co.. Desk 18. Columbus 11, Ohio. 



WOODWORKING Catalog and Manual. 
Brand New 1961 Edition! World's largest 
selection of domestic, imported woods — 
materials, tools, supplies, do-it-yourself 
plans, projects. 130 pages, many full color. 
Send 25c (refunded first order). Year's 
subscription to "Chips and Chats" in- 
cluded Free. Constantine, 2050 Eastchester 
Road. Dept. A-102. New York 61. N. Y. 



101 PATTERNS of smart Gifts. Novel- 
ties. Shelves. Action windmills plus "Make 
Money Jig Sawing." $1.00. Mastercraft. 
J5S. 7041 Olcott, Chicago 31. 



EASY to build wood kitchen, wall and 
base serving cabinets. No special tools re- 
quired to build. Plans— 50c postpaid. J. 
Jordan. Box 357. Kearny. N. J. 



FREE folder! Annual leathercraft clear- 
ance. Real bargains. Hurry! Larson, Dept. 
1326, 820 S. Tripp. Chicago 24. 



! !FREE! ! Leathercraft catalog. Hun- 
dreds of new items. Write MacPherson 
Bros. Leather Company. Dept. A. 730 Mis- 
sion St.. San Francisco 3. Calif. 

PICTURE Frame Moulding. Squares 
and lumber. Kiln Dried Walnut. Cherry, 
Silver Maple. Midland Lumber Co., Box 
262, Savannah, Mo. 



Copyrighted ma 



Thi s O 




Copyrighted material 



POPULAR SCi€NC€ OPPORTUNITIES 



SKIL-CRAFTS — World's finest and 
largest collection of Leathercraft, Hobby 
Craft. Art & Craft Supplies. Free billfold 
or leathercraft kit with first purchase. 
Send 25c latest catalog. Skil-Crafts, Box 
167-PS. Joplin. Missouri. 


LADIES: Earn up to $2.00 hour sewing 
baby wear ! No house selling ! Send postcard 
to Cuties. Warsaw 14. Indiana. 
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building easy! Settings give riser % tread, 

run rlpornnr'p nnH nnpn Inir riimpn- 

sions for any stairs. Sturdy, pocket-size 
computer repays its cost first time used! 
$3.95 postpaid. No COD's. Money-back 
guarantee. Free Circular. Emmert Prod- 
ucts. Box 221. Sycamore. Illinois. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer ! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co.. Dept. 
71-P7. 39 Henry St.. Brooklyn 1, New York. 


NEW Moneymaking Costume and Shell 
Jewelry Designs, Instructions and Supply 
Catalog. 25c. Modern Craft. Box 11088-P1, 
Saint Petersburg 33, Florida. 


72 WANTED TO BUY 


FREE "Do-It-Yourself" Leathercraft 
Catalog. Tandy Leather Company, Box 
791. E39. Fort Worth, Texas. 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood. Massachusetts. 


KNOCKDOWN cedar chest and lumber. 
Catalog 25c. Bedford Lumber Company, 
Shelbyville. Tennessee. 


AUTOMOBILE manuals-catalogues, 
1900-1935. Pierce, 3517 Dollar Drive. 
Akron 19, Ohio. 


66 DO IT YOURSELF 


73 WEARING APPAREL 


NEW Arc Welding Method 1/16* to Va* 
plate. Hobbyists. Farm. Auto Mechanic 
Equipment less than $5.00 obtained lo- 
cally. Assembled in five minutes. No Skill 
Required! Discovered by electrical engi- 
neer. Details $1.00. Box 487, East Pitts- 
burgh. Pa. 


CUSTOM Made Footwenr. Corsets! Pho- 
to Catalogs, $2.00. Finecraft, Box 442-Y, 
Hollywood 28, Calif. 


REAL Five Inch Heels — beautiful opera 
pumps — dollar brings picture and details. 
Ruspee. Box 209. West Hartford, Con- 
necticut. 


Dun juuvci s — cujuy wic inm tier, nat- 
ural flavor of home brew. You make for 
5c quart. Old Bavarian recipe and instruc- 
tions — $2.00. Humelco, Box 70S9. Burbank. 
Calif. 


77 TREASURE FINDERS & 
GEIGER COUNTERS 


TRANSISTOR Treasure Detectors, un- 
derwater detectors. Many models. Free 
catalog. Gardiner Electronics Co.. Dept. 1, 
2545 East Indian School. Phoenix. Arizona. 


"PRACTICAL Violin Making" with pat- 
terns — $2.00. Supplies. Chelsea Fraser, 
2025 Stark. Saginaw 4. Michigan. 


650 PAGE "Do It Yourself Book" $2.95. 
House of Qual-i-tee, 5549-40th Ave. So., 
Minneapolis 17. Minnesota. 


DISCOVER buried loot, sunken treasure, 
gold, silver, coins: battlefield and ghost 
town relics, with powerful transistorized 
locators pioneered and perfected by 
Goldak. Low as $79.50. Free, exciting In- 
formation: literature on maps. The Gold- 
ak Co., 1540 West Glenoaks Blvd.. Glen- 
dale 1, California. 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


USED and new watches $2 up. Free List. 
Southern Watches. 5-PS So. Wabash, 
Chicago 3. 


TRANSISTOR M-Scope locates buried 
coins, gold, relics. From $59.50; terms. 
Booklet, interesting customer comments 
free. Fisher Research. Dept. D-I, Palo 
Alto, Calif. 


HIGHEST Cash Paid For Old Gold, 
Jewelry. Gold Teeth. Diamonds, Watches, 

Oliver. Mall svri.ll.lco luuaj. Alliui uiabiuu 

Free. Chicago Gold & Precious Metals. 
6 E. Monroe. Dept. 2657. Chicago 3. 


nOT.n Dlvpr'c Manual uHtH Trpacnrp 

Catalogue. $2.00. Treasure Headquarters. 
Rye. New York. 


COSTUME Jewelry Supplies. Settings. 
Rhinestone, etc. 88 page illustrated cata- 
log, 30c. Milady, aox u.co ij.r.u., new 
York (1). 


AMAZING Discovery! Nature's electron- 
ics utilized. Locate underground streams, 
caverns, gas, waterlines. Saves work. Fun 
for experiments. Details Free. Stillwater. 
Box 317-C, Morris Plains. New Jersey. 


HIGHEST Cash For Old Gold. Jewelry, 
Gold Teeth, Watches. Diamonds, Silver- 
ware, Spectacles. Platinum, Mercury. Free 
information. Rose Refiners. Heyworth 
Bldg.. Chicago 2. 


TREASURE! Map, Handbook 25c Loca- 
tors. Howe, 81 1A Kansas, Atchison, Kan- 
sas. 


78 WATCH BEPAIBINft 
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ALMOST Everyone Who Wants More 
Money For His Gold. Silver and Platinum 
Scrap Sends It to Electro Company. 1042 
Highland Avenue, Buffalo 23. New York. 


WATCH and clock repairing books. Free 
catalog. North American, 2320-BA. Mil- 
waukee. Chicago 47. Illinois. 


WATCHES repaired, cleaned. $3.95 
guaranteed. Lan's, 17 South Center, 
American Fork. Utah. 


FREE catalog. Costume jewelry parts. 
Supplies. Reasonable prices. Fast service. 
Guaranteed quality. Unique merchandise. 
Folsom's. Box 52. Medford 55, Massa- 
chusetts. 


79 MISCELLANEOUS 


PIGEON Trouble? Trap Pests. Free In- 
formation. Johnson's, Waverly 1, Ken- 
tucky. 


68 TOBACCO & PIPES 


REQUEST fine pipes catalog. Free. Ho- 
bert. 340 East Park. Huntington. Indiana. 


HERBS — State kind. Enclose stamped 
envelope. Box 542. Birmingham 1, Ala. 


69 FOR THE HOME 


rlOMr.riKr.Wc.lJ wines, rjeers. High- 
est powered. Instruction manual — $1.00. 
Dean's. 109-PS West 42nd, New York 36, 
N Y. 


SAVE and make money, with do-it- 
vourself instructions on getting rid of 
home pests, roaches, etc.. at a fraction 
of professional costs. Send $1.00 to Ended 
Products. Box 1045, Laredo. Texas. 


RECEIVE Mails—Offers From Every- 
where. Samples, Catalogues, Magazines, 
Bargains. Get Listed 25c. Rorick's, Cin- 
cinnati 26, Ohio. 


70 OF INTEREST TO WOMEN 


MOVIE Actress Photos; real good. 20 
different. $2.00. M. Fortney, R3-W, Dills- 
burg. Penna. 


CANDLEMAKING & Decorating. Ter- 
rific Hobby, Great Busine$$. Learn fascl- 

riming inoiuiiiis, uipijiiik. i*i eutuiK unu 
decorating candles for year-'round demand 
— holidays, birthdays, weddings, anniver- 
saries. All Events. Spare time fun St extra 
income now. expand to colorful candle 
shop later. No age limit. Write for Free 
Facts on home instruction method. Candle 
Institute. Dept. X239, Fallbrook, Calif. 


RECEIVE samples, magazines, catalogs, 
opportunities. 10c. Starr. B-7092. San 
Antonio 10. Texas. 


CAR treads. $1.49 pair. New items, 
catalog, 10c. R. C. Winters, Frankfort, 

Mich. 

RECEIVE— Import Catalogs! Circulars! 
Foreign Offers! Get Listed — 25c. Im- 
portico. Box 202. Ashevule, N. C. 

MAKE Wines. Brandies. Cordials. Beer. 
Full Instructions. Trade Secrets $1.00. 
Rorick. Cincinnati 26. Ohio. 


HOME Typing: S65 week possible! De- 
tails. $1. Treasury, 709 Webster, New Ro- 
chelle PS-2. N. Y. 


MAKE Money weaving rugs at home for 
neighbors on $89.50 Union Loom. Thou- 
sands doing it. Booklet free. Union Loom 
Works, Dept. 4, Boonville, N. Y. 


BOOKS on antiques and their prices. 
Free circular! R. Warman. Publisher, 
Uniontown, Penna. 



RECEIVE Mails— lifetime listing. 25c. 
P. Smith. Box 101PS, Christiansburg, 
Virginia. 

LOANS Entirely By Mail— $600 or Less. 
Repay in 24 monthly payments. Write: 
Budget Finance Co.. Dept. 1-120, 114 S. 
17. Omaha 2, Nebr. 

EXTRAORDINARY Books 10c Each! 
Catalogs Free! Mailway. Box 124-PS, 
Stuyvesant Station, New York 9. 

"FACTS To Know" about being what 
you desire, and getting what you want — 
sent free. Write: President. Box 1924-M, 
Louisville 1. Ky. 



CIGARETTES— Make 20 plain or filter- 
tip for 9c. Factory-Fresh pipe tobaccos. 
Facts free. Moberly, Box 913. Owensboro. 
Kentucky. 
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SWAP 



READ 'Trading Post Magazine" 10c. 
Thome's. 525 Dewey. Jackson 35. Michl- 
gan. 
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PERSONAL 



PSORIASIS Sufferers: Discouraged? 
Here's help! You pay nothing unless satis- 
fled. Free details. Pixacol, Box 3583 -SP, 
Cleveland 18. Ohio. 



MEXICAN Legal Matters. A. Espejo, 
Box 234-P. Hermosillo. Sonora. Mexico. 



"RULE Others with your Thoughts." 
Telepathy. (Adults.) Write: Clarion, Box 
9309-S6. Chic ago 90. 

$1000 IN savings tomorrow? $1 tells 
how. Philips, 14018 Santa Teresa, Houston 
45. 

PROPERTY Mapping our specialty. Free 
estimates. Write Deed-Ettes. Mt. Pocoiio, 
Penna. 

LETTER Club. Card brings dozens of 
letters. Friends everywhere. Write tooay. 
Miss Lola Duncan, Box 9874, San Juan. 
Puerto Rico. 



"HOW to Wake Up Life-Changing 
Winning Ability" sent free. Write: Presi- 
dent. Box 1924-N. Louisville 1. Ky. 



HAVE You Outgrown gods and super- 
naturalism? Is all your concern for peo- 
ple? Then you are a Humanist! Welcome 
to the American Humanist Association, 
Humanist House. Yellow Springs. Ohio. 
Local chapters, publications. Send $1 for 
3 month trial membership. $5 for year. 



MEXICAN Law. Attorney Ceniceros, 
Apto. 79-Cd. Juarez. Chih.. Mexico. 



"HOW I Won My Fight with Worry 
and Defeat" — sent free. Address: ACPIN, 
3505 Warner Ave.. Louisville 7. Ky. 



SUPER memory overnight! Success 
guaranteed! Bijou, Box 1727-V, Hollywood 
28. Calif. 



80A REMAILING SERVICE 



FLORIDA: 25c. monthly $3.00. R. Whit- 
ten, P.O. Box 2094. Jacksonville. Fla. 



CONFIDENTIAL. Prestige Receiving- 
Forwarding Address, details. Remails 25c. 
"A-l". 170-A Fifth Avenue. New York 
City 10. 



WORLDWIDE Postmarks, Free Dollar 
Coupon. VIA Associates, Box 2434S, Wash- 
ington 13. D. C. 



SECRET Mail Address $1 Month. Lloyd, 
Box 1355. Seattle 2. Washington. 



EQUATOR. Letters re-airmailed from 
Quito. Ecuador, stamped with the excit- 
ingly famous Monument actually marking 
the Middle-of-the-World. Dollar bill 
Luer Company, Box 29186, Los Angeles 29, 
Calif. 



SECRET Mail Address. $3 Month. Hedg- 
peth. Box 830. Alhambra 24. California. 



80B 



LOANS BY MAIL 



BORROW $100 to S600 by Mail. Quick, 
Easy, Private. No Co-Signers. Repay in 
24 small monthly payments. For the 
amount you want write today to Dial 
Finance Co., 410 Kilpatrick Bldg., Dept. 
A-l, Omaha 2, Nebraska. 



NEED Worlds of Help? Borrow up to 
$600 for any purpose entirely by mall. Re- 
pay in 24 monthly payments. Write for 
free loan application: World Finance Co.. 
620 Symes Building, Dept. 120-J, Denver 
2. Colorado. 
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ow to pass a genius 




All of us can't be geniuses. But 
any ordinarily talented mortal can 
be a success — and that's more than 
some geniuses are. 

Now, as in ^Esop's time, the 
race doesn't always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn't 
improved his talents. 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
gifted. 

The International Correspond- 
ence Schools can't make you into 
a genius. For more than 60 years, 
however, I. C. S. has been help- 
ing its students to become 
trained, successful leaders — 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don't be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now I 



For Real Job Security — Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Accredited Member, 
National Home Study Council 



ICS 



BOX 59085A, SCRANTON 15, PENNA. (In Hawaii, reply P.O. Box 418, Honolulu) 



(Partial list of courses) 



Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field 

□ Oil Field Technology 

□ Pulp and Paper Making 



ARCHITECTURE 
and BUILDING 
CONSTRUCTION 

□ Air Conditioning 

□ Architecture 

□ Arch. Drawing and 
Designing 

□ Building Contractor 

□ Building Estimator 

□ Carpenter Builder 

□ Carpentry and Millwork 

□ Heating 

□ Painting Contractor 

□ Plumbing 

□ Reading Arch. Blueprints 

ART 

□ Commercial Art 

□ Magazine lllus. 

□ Sign Painting and Design'g 

□ Sketching and Painting 

AUTOMOTIVE 

□ Automobile 

□ Auto Body Rebuilding 
and Refinishing 

□ Auto Engine Tuneup 

□ Auto Electrical Technician 

□ Diesel Engines 



AVIATION 

□ Aero-Engineering Technology 

□ Aviation Engine Mech. 

□ Reading Aircraft Blueprints 

BUSINESS 

□ Accounting 

□ Advertising 

□ Bookkeeping and Cost 
Accounting 

□ Business Administration 

□ Business Management 

□ Clerk Typist 

□ Creative Salesmanship 

□ Managing a Small Business 

□ Professional Secretary 

□ Public Accounting 

□ Purchasing Agent 

□ Real Estate Salesmanship 

□ Salesmanship 

□ Salesmanship and 
Management 

□ Traffic Management 

CHEMICAL 

□ Analytical Chemistry 

□ Chemical Engineering 

□ Chem. Lab. Technician 

□ General Chemistry 



CIVIL 

ENGINEERING 

□ Civil Engineering 

□ Construction Engineering 

□ Highway Engineering 

□ Professional Engineer (Civil) 

□ Reading Struc Blueprints 

□ Sanitary Engineer 

□ Sewage Plant Operator 

□ Structural Engineering 

□ Surveying and Mapping 

□ Water Works Operator 

DRAFTING 

□ Aircraft Drafting 

□ Architectural Drafting 

O Drafting & Machine Design 

□ Electrical Drafting 

□ Electrical Engineer Drafting 

□ Industrial Piping Drafting 
O Mechanical Drafting 

□ Sheet Metal Drafting 

ELECTRICAL 

□ Electrical Appliance Servicing 

□ Electrical Engineering 



BEFORE which I have marked X 

□ Electric Motor Repairman 

□ Elec. Engr. Technician 

□ Elec. Light and Power 

□ Practical Electrician 

□ Practical Lineman 

Q Professional Engineer 

HIGH SCHOOL 

□ Good English 

G High School Diploma 

□ High School General 

□ H. S. College Prep. 
(Eng'r'g & Science) 

□ High School Math 
O High School Science 

□ Short Story Writing 

LEADERSHIP 

□ Industrial Foremanship 

□ Industrial Supervision 

□ Personnel-Labor Relations 

□ Supervision 

MECHANICAL 
and SHOP 

□ Diesel Engines 

□ Gas-Elec. Welding 

□ Heating and Air Conditioning 

□ Industrial Engineering 

□ Industrial Instrumentation 



(plus sample lesson): 

□ Industrial Safety 

□ Machine Shop Practice 

□ Mechanical Engineering 

□ Plumbing and Heating 

□ Professional Engineer 

□ Quality Control 

□ Reading Shop Blueprints 

□ Refrigeration and Air 
Conditioning 

□ Tool Design □ Tool Making 

RADIO, TELEVISION 

□ General Electronics Tech. 
D Industrial Electronics 

□ Practical Radio- TV Eng'r'g 

□ Radio- TV Servicing 

□ TV Technician 

RAILROAD 

□ General Railroad 

STEAM and 
DIESEL POWER 

□ Combustion Engineering 

□ Power Plant Engineer 

□ Stationary Diesel Engr. 

□ Stationary Steam Engines 

TEXTILE 

□ General 



Name 



-Age- 



-Home Address- 



CHy- 



-Zone- 



. State. 



-Working Hours 



-AM. to P.M.. 



Occupation- 



Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal, 
-Canada. . . . Special low monthly tuition rates to members of the U. S. Armed Forces. 
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A REMARKABLE 
NEW WAY TO 




NOW— in your own home— you can master the fun- 
damentals of success— pave the way to a richer life 
for yourself and your family. You can benefit from the 
most practical, scientific plan ever devised to help men 
increase their earning power. Others have paid hun- 
dreds of dollars to learn the tested and proven savers* 
secrets now available to you in this remarkable new 
Program at the low cost of only a few pennies a day. 

The New Nelson Doul>Ie<lay 

Personal Success 



Program 



Month by month, the Nelson Doubleday Personal Suc- 
cess Program will show you how to develop the basic 
executive abilities that pay such handsome dividends 
today. One by one you'll acquire the important skills 
that mark "the man on the way up" — skills in getting 
along with people— creating new ideas— understanding 
business figures — winning new friends wherever you 
go — speaking in public — organizing your time effi- 
ciently — writing business letters, reports and memos. 

You start with a remarkable memory trainer. Then 
every 30 days you will receive a new self-training 
Progress Kit on an important phase of the Program— an- 
other shortcut to mastery of an essential success subject. 

There has never been anything like these "Progress 
Kits" available — for completeness, authority and de- 
tailed step-by-step guidance. Nothing has been left out. 
The expert business leaders, psychologists and edu- 
cators who planned the Program have included all the 
know-how and actual practice you need. Their simpli- 
fied new self-instruction method enables you to gain 
"practical experience" in the odd moments that now 
go to waste every day. 



Gives You 
to Execut 

AT AMAZING LOW CO 



Sample "Memory-Trainer Kit" only 10c 

To introduce you to this new kind of personal achieve- 
ment plan. Nelson Doubleday offers you a valuable 
"sample kit" almost as a gift. You'll receive a remark- 
able 10,000 word handbook — How To Remember 
Names and Faces — that gives you the secrets of pro- 
fessional memory experts. In the first five pages you'll 
learn one easy trick that will double your memory 
power — overnight. Soon your new "automatic mem- 
ory" for names, faces, facts will win new friends, gain 
recognition on the job. 

As with each Progress Kit in the Program, a set of 
handy practice and application cards accompanies the 
memory handbook to help you "learn by doing." Slip, 
them into the pocket holder provided — for use in your 
spare moments. They've been scientifically planned to 
add a "real life" dimension to self-instruction. 

Along with your memory training material — as an 
extra bonus to launch your own Personal Success Pro- 
gram — you will receive a, complete self-evaluation 
aptitude test. 

Will you invest 10* in your future? 

There's plenty of room for you "at the top." Leaders 
are sought and welcomed more than ever in the busi- 
ness world today. To begin qualifying for the opportuni- 
ties ahead, accept the valuable introductory package 
offered by the Personal Success Program for only I Or. 
There is no obligation whatever— and no salesman will 
call. This is a "demonstration offer." 

If you are delighted with your first kit and wish to con- 
tinue with the Program, you will receive a new Progress 
Kit each month, for which you will pay — not the many 
dollars charged by most "schools" - but only SI plus 
small shipping cost. You stop whenever you like. Mail the 
card today -send I0c later. Nelson Doubleday Personal 
Success Program, Garden City, N. Y. 



Here's What You Get for only JO*' 



1. "HOW TO REMEMBER 
NAMES AND FACES" — the 
self-instruction handbook that 
Increases your memory power 
up to 500% in a few weeks. 
You possess a skill that's worth 
a million when you can instantly 
recall names, faces, facts. 

2. POCKET-TRAINER MEM- 
ORY CARDS — on exclusive 

feature of the Personal Success 
Program that allows you to 
sharpen your memory with in- 
conspicuous "real life" practice 



anywhere. Handy pocket holder 
included with these cards. 

3. HANDSOME DESK FILE — 

pictured at right, for convenient 
storing of your Progress Kits. 

4. FREE BONUS GIFT: 

Self-Scoring 

APTITUDE TEST 

Complete 32-page self-evaluator 
that scientifically reveals to you 
— and you alone— your present 
aptitudes, vocational interests, 
and "hidden potential". 
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Have Better 

RUGS 



VVa\» to 




C £gSti\ SAVE UP TO 'A-FACTORY-TO-YOl 

— Send Us Your Old Rugs, Carpets, Clothing 



Beautiful New OLSON Catalog in ^ 
Color, Model Rooms— Gift Coupon 

"■^"^^^^^ This "Business Reply"-coupon requires NO stamp 
or envelope. Please write name and address clearly 
in space provided-then cut out and drop in mailbox. Pay no atten- 
tion to printing on back of coupon. 

Write Your Name and Address — Cut Out and Mail ' 




FROM: — 



YOUR 
NAME. 



ADDRESS 

TOWN STATE 



FIRST CLASS 
Permit No. 66 
Chicago, III. 



BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 



6< Postage Will Be Paid By — 

OLSON RUG CO. Dept.A-9 

2800 N. Pulaski at Diversey 

Catalog 
Division 



Chicago 41, Illinois 




I GUARANTEE to send you th 
finest, longest-wearing BrcTao 
loom Rugs or wall-to-wall Ca? 
peting you ever had for so lit: 
money. You can send your rjj 
terials AFTER your rugs arriv 
Walter E. Olson, Pre 

By the Famous Olson Process, the lvoi 
seasoned materials in customers' dise^i < 
ed carpets, rugs, clothing are scienU 
cally reclaimed like new, sterilize! 
bleached, merged, re-dyed -then rcspu 
with choice new materials and WOW 
Wifhin One Week into the loveliest, dd 
textured, permanently Moth-Proofed Fl 
versible Broadloom Rugs or Carpj^irj 
you have ever seen for so little mone 
MAIL TODAY! WE 
PAY THE POSTAGE .tor 

NO RISK OFFER: Send materials at M 
expense. Satisfaction guaranteed. Month! 
payments if you wish. Our 87th year 

LOVELY NEW COLORS, PATTERNS 
Any size you want in a Sma rt TWEEDS M^d<1 
week — up to 1 8 feet Solid Colors Casiivj 
wide, seamless, any Textured Effects Floral 
length. 1 9 width looms. Early American Scroll 
No wasted yardage. Oriental Designs Ovals 

OLSON RUGCO.Chicago NewYork SonFrancii 



